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Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 29 

(Building NH 46), a closed underground storage tank (UST) system at Charleston Naval Complex 

(CNC) Zone C, in North Charleston, South Carolina. The UST system provided fuel oil to 

Building NH 46. The RA was performed under the direction of the South Carolina Department of 

Health and Environmental Control (SCDHEC). 

TtNUS performed the fOllowing actions during the RA: 

• Reviewed available Navy documents to identify potential sources and receptors for 

petroleum hydrocarbons in the vicinity, evaluate public and private potable wells, locate 

utilities, locate nearby surface water bodies, and to determine surface hydrology and 

drainage; 

• Reviewed the previously prepared Underground Storage Tank Assessment Report for 

UST NH46-5 to determine boring locations and monitoring well placements; 

• Conducted a site survey to identify utilities, and to construct a site plan; 

• Performed a direct push investigation collecting soil samples for field screening using an 

organic vapor analyzer, and collecting soil and groundwater samples for mobile lab 

screening analysis for benzene, toluene, ethyl benzene, total xylenes (BTEX), and diesel 

range organics; 

• Installed 3 temporary piezometers; 

• Installed 6 shallow permanent monitoring wells to approximately 16 feet below land 

surface (bls) and a vertical delineation well to approximately 41 feet bls; 

• Collected groundwater samples from the permanent monitoring wells for laboratory 

analysis for BTEX, methyl tert-butyl ether (MTBE), and naphthalene using U.S. 

Environmental Protection Agency (USEPA) Method 8260 and polynuclear aromatic 

hydrocarbons (PAHs) using USEPA Method 8270; 

• Performed groundwater natural attenuation sampling; 

• Collected soil samples for laboratory analysis for BTEX, ethylene dibromide (EDB) and 

naphthalene using USEPA Method 8260, PAHs using USEPA Method 8270, total organic 

carbon (TOC) using USEPA Method 415.1, total recoverable petroleum hydrocarbon 

(TRPH) using USEPA Method 9071, and grain size analysis using sieve and hydrometer 

methods; and 

• Surveyed monitoring well and piezometer top of casing elevations and collected depth to 

groundwater measurements to evaluate the groundwater flow direction. 
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Three groundwater-elevation monitoring events were conducted at Site 29 from July 27 through 

September 10, 1999. Free product was detected in monitoring well CNC29-M01 at product 

thickness of 0.81 feet and 1.12 feet during two of the groundwater monitoring events. Free 

product was not detected in any of the remaining wells. Groundwater samples for laboratory 

analysis were collected from the site monitoring wells in July and August, 1999. Groundwater 

samples were analyzed for BTEX, PAHs, and EDB. All groundwater CoCs were reported at less 

than laboratory detection limits and below their respective (SCDHEC's) Risk Based Screening 

Leve!s (R8SLs). The absence of free product in monitoring wells located in the vicinity of CNC29-

MW01, and CoC parameters being reported below detection limits, has delineated the areal 

extent of free product and hydrocarbon impact to groundwater at Site 29. 

Six soil samples (plus one duplicate sample) were collected on June 1 1999, and analyzed for 

BTEX , PAHs and EDB by a fix-based laboratory. Soil CoCs detected above SCDHEC's RBSLs 

included benzene at 9 micrograms per kilogram (ug/kg), ethylbenzene at 3,500 ug/kg, and 

naphthalene at 53,000 ug/kg. The benzene and naphthalene concentrations were detected in 

sample 29SLB050809 (boring CNC29-B05) at the north side of the former UST pit at 8- to -9 feet 

bls. The duplicate soil sample collected from the same interval (sample 29SLB050809D) 

contained the elevated ethylbenzene concentration. The RBSLs of 5 ug/kg for benzene, 1,260 

ug/kg for ethylbenzene, and 210 ug/kg naphthalene, were established for the site based on soil 

boring log descriptions and grain size analysis which indicate a sandy soil matrix. 

Groundwater RBSLs were calculated for benzene, toluene, and naphthalene using fuel oil 

constituents typical of kerosene, and Raoult's Law. Using Raoult's Law, benzene, toluene, and 

naphthaiene concentrations were caicuiated at 0.31 rng/L, 4.65 mg/L, and 0.010 mg/L, 

respectively, in equilibrium with free product. These concentrations exceeded the RBSLs for 

benzene, toluene, and naphthalene established at 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L, 

respectively. However, the Domenico model predicts that benzene, toluene, and naphthalene 

RBSLs will not migrate to the nearest surface water body, Noisetle Creek, at levels above their 

RBSLs within 20 years. 

The on-site construction worker (utility) was identified as a potential future receptor. The RBSLs 

for benzene, ethylbenzene, and naphthalene were evaluated for dermal, incidental ingestion, and 

inhalation exposures. Based on the RBSLs, Site-Specific Target Level (SSTL) were calCUlated 

for the subsurface soil for benzene, ethylbenzene, and naphthalene leaching to groundwater. The 
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soil leaching SSTL calculated for benzene is 1.2635 milligrams per kilogram (mg/kg), well above 

the maximum benzene concentration of 0.6 mg/kg. The soil leaching SSTL for ethylbenzene and 

naphthalene were 108 mg/kg and 245 mg/kg, respectively, and are greaier ihan iheir maximum 

concentrations. The maximum soil concentrations of benzene, ethylbenzene and naphthalene 

found during the site assessment do not exceed their calculated SSTLs. Therefore, the 

construction worker is not at risk if exposed to groundwater by dermal contact, incidental 

ingestion, or inhalation. 

Recommendation 

Dissolved hydrocarbons at the source well (free product) are above the RBSLs, requiring 

corrective action according to SCDHEC guidelines, until such time as there is no longer any free 

product in well CNC-29-MW01. Active Corrective Action is recommended for Site 29 to achieve 

the Tier 2 SSTLs. Free product should be removed to the extent practicable pursuant to R.61-92, 

Section 280.64 
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1.0 INTRODUCTION 
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Site 29 is a closed underground storage tank (UST) system which provided fuel oil to Building NH 46 at 

the Charleston Naval Complex (CNC), Zone C in Charleston, South Carolina. This Rapid Assessment 

(RA) was performed by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, office, located at 1401 

Oven Park Drive, Suite 102, Tallahassee, Florida 32312 (telephone number 850-385-9899) on behalf of 

the U.S. Navy Southern Division (SOUTHDIV) Naval Facilities Engineering Command (NAVFAC), 2155 

Eagle Drive, North Charleston, South Carolina (telephone number 843-820-7307). Authorization to 

conduct the RA for the site was issued by NAVFAC under Contract Task Order (CTO) 0093. The RA was 

performed under the direction of the South Carolina Department of Health and Environmental Control 

(SCDHEC). Fieldwork necessary to complete the RA was performed May 13-15, June 1-29, Juiy 2-27, 

and August 3-7, 1999, by TtNUS. 

1.1 SITE DESCRIPTION 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County, 

South Carolina, as shown on Figure 1. This installation consists of two major areas: an undeveloped 

dredge materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a 

developed area on the west bank of the Cooper River. The developed portion of the base is on the 

peninsula bounded on the west by the Ashley River and on the east by the Cooper River. The site is 

located within the developed portion of the base as shown on Figure 2. 

The area surrounding CNC is "mature urban," having long been developed with commercial, industrial, 

and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to 

the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and 

structures, vicinity roads, current utilities, and vicinity surface drainage, is included as Figure 2. 

Building NH 46 was constructed in 1941 and served as part of the Naval Hospital complex. The building's 

boilers and emergency generators utilized an UST system on the southwest side of the building, UST 

NH46-5, to provide fuel oil to the boilers and emergency generators (Figure 3). UST NH46-5 is a 1,500-

galion steel tank installed in 1941. It is unknown when the UST system was last in operation [Supervisor 

of Ship Building, Conversion and Repair, United States Navy, Portsmouth, Virginia, Environmental 

Detachment Charleston (SPORTENDETCHASN), 1998]. 

TTNusrr AL-99-061/0164·5.4 1-1 CT00093 



1.2 SITE HISTORY 

Rev.O 
10102/99 

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer 

was assigned duty in early 1902. Subsequently, buildings and a dry dock were constructed in the Naval 

Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power 

plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet 

vessels in 1910. World War I brought about an expansion of the yards, facilities, land area, and work 

force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs 

and other services to the fleet. In 1933, building activity had increased principally in construction of 

several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities 

and a much larger work force. In 1943 civilian work force peaked with almost 26,000 employees divided 

among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare 

ships and personnel. Later in the decade, the facility became a major home port for combatant ships and 

submarines of the U.S. Atlantic Fleet [Ensafe/Alian & Hoshall, Inc. (E/A&H), 1997J. 

In 1993, major cuts in defense spending, as a result in part to the end of the cold war, caused CNC to be 

added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act 

(BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1997). 

With the scheduled closure of the base, operations were scaled back and environmental cleanup 

proceeded to make the property available for redevelopment after closure. As part of the environmental 

cleanup process, the UST at Building NH46 was removed and the tank closure was completed 

September 22, 1998. 

From August 1998 through September 22, 1998, UST NH46-5 was removed, cleaned, and recycled as 

scrap metal. At the time UST NH46-5 was removed, no pitting or holes were found in the tank or fuel 

distirbution piping. Rust was observed on the outer tank wall but had not penetrated the tank's sheet 

metal. Rust was also observed throughout the entire fuel distribution piping run. A loose piping joint was 

identified approximately midway between the fill pipe inlet and UST46-5. The fuel supply and return line 

for UST NH46-5 consisted of 1/2-inch-diameter copper tubing which traveled below ground for a distance 

of approximately 26 feet into the southwest side of Building NH 46 (SPORTENDETCHASN, 1998). 

During the removal of UST46-5 the tank was accidently punctured at 6 feet below land surface (bls) 

releasing approximately 50 gallons of fuel oil onto the soil. The soil impacted by the spill was excavated 

and placed in 55-gallon steel drums for disposal. No groundwater was encountered during the removal of 

UST46-5 system (SPORTENDETCHASN, 1998). 
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During the removal of UST NH46-5, grab soil samples were obtained from the UST and piping 

excavations. Analytical results of the samples indicate reportable concentrations of benzene, toluene, 

ethylbenzene, and xylene (BTEX) and polynuclear aromatic hydrocarbon (PAH) compounds.); however, 

the detection limits for the samples were elevated due to matrix interference (SPORTENDETCHASN, 

1998). The Underground Storage Tank Assessment Report for UST NH46-5 is included in Appendix A. 

1.3 RECEPTOR SURVEY RESULTS 

A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for 

petroleum hydrocarbon contamination. The site plan (Figure 2) depicts the public utilities located within 

250 feet of the former UST NH46-5 study area. Specific information concerning the depth of utilities below 

land surface is currently unavailable. However, according to facility personnel, utility lines are typically 

located approximately 2 to 6 feet bls (SPORTENVDETCHASN, 1999). The following utility receptors 

were located: 

• Sanitary sewer, water utility: Sanitary sewer lines are located on the east and west sides of Building 

NH 46. These lines extend in a north to south orientation and enter Building NH 46 on the east side. 

The nearest downgradient (i.e.; in relationship to groundwater flow) sanitary sewer line is located 

approximately 90 feet northeast of UST NH46-5. Water utility lines are located to the north, south, 

and east of Building NH 46. The nearest downgradient water line is located approximately 120 feet 

east of UST NH46-5. 

• Electrical utility, gas utility: A electrical line enters Building NH 46 on the southeast side and extends 

toward the east. The electrical line is located downgradient and approximately 100 feet east of UST 

NH46-S. A gas line is located northeast of Building NH 46. This gas line extends to the north and to 

the east at a junction point approximately 20 feet north of the northeast corner of Building NH 46. 

• Storm drain utility: A storm drainage system is located on the west side of Building NH 46 near UST 

NH46-5. The storm drains for this system are located approximately 20 feet east and 60 feet north of 

UST NH46-5. Storm drainage systems are also located to the north, east, and southeast of Building 

NH46. 

According to the Final RCRA Facility Investigation Report for Zone H (ElA&H, 1996a) a survey of 

groundwater users within a 7 -mile radius of CNC was conducted by the South Carolina Water Resources 

Commission to ascertain the extent of any shallow groundwater usage. Results of the water use 

investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located within a 
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4-mile radius of CNC. Irrigation wells were not identified within 1,000 feet of the site. Numerous 

monitoring wells are located within 1,000 feet of the site. The nearest surface water body to UST NH46-5 

is Noisette Creek located approximately 1,500 feet to the north. No basements are located on the CNC 

property (E/A&H, 1996a). 

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the 

federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV 

Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina 29406 

(telephone number 843-820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

CNC is located in Charleston County, South Carolina, in the Lower South Carolina Coastal Plain 

PhYSiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed 

by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South 

Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering 

streams and rivers, flowing toward the coast past occasional marine terrace escarpments (ElA&H, 1997). 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and 

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock. 

Surface exposures consist of recent or Pleistocene sands, silts, and clays of high organic content referred 

to as the Wando Formation (E/A&H, 1997). Underlying the Wando Formation, increasing with age, are 

the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is 

comprised of the Parkers Ferry, Ashley, and Harleyville Formations. The formation of particular 

importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper 

Marl in most regional geologic literature. In more recent geologic nomenclature, the name "Cooper" has 

been given to a group of formations including the Ashley Formation, a pale green to olive-brown, sandy 

phosphoric limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity 

of Charleston is encountered at a depth of approximately 30 to 70 feet bls. The top of the Ashley 

Formation has been reported to be associated with an erosional basin and the entire Cooper Unit, 

including the Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 1997). 

Groundwater occurs under water table or poorly confined conditions within the Recent or Pleistocene 

deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is 

generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per 
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minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 

depths (E/A&H, 1997). 

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most 

locales, its sandy, finely granular limestone produces little or no water, but instead acts as confining 

material causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee 

are usually less than 300 gpm (E/A&H, 1997). 
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Thirteen direct push soil borings were advanced at Site 29 under the supervision of a TtNUS geologist 

from May 13 through May 15, 1999 (Figure 3). Twelve borings were advanced to depths ranging from 12 

feet bls to 16 feet bls and one boring was completed to a depth of 28 feet bls to provides soil samples to 

characterize the subsurface lithology. On June 16, 1999, five shallow monitoring wells were installed to a 

depth of 16 feet bls. During installation grab soil samples were collected to describe the subsurface 

lithology. On June 21 and July 2, 1999, a vertical delineation monitoring well was installed. During the 

drilling process, Itthologic samples were collected using split-spoon samplers to characterize the 

subsurface lithology to a depth of 38 feet bls. 

Based on lithologic descriptions from the soil borings, the subsurface soil generally consisted of sandy silt 

from near surface to depths ranging from 3 to 13 feet bls. Underlying the sandy silt are silty sand and 

sand deposits that are present to depths ranging from 20 to 28 feet bls. Clays with interbedded sands, 

and silty sands were encountered from 20 feet bls to 38 feet bls (Figures 4 and 5). Boring logs are 

presented in Appendix B. 

2.1.2 Site Hydrogeology 

Six shallow water table monitoring wells, CNC29-MW01, CNC29-MW02, CNC29-MW03, CNC29-MW04, 

CNC29-MW05 and CNC29-MW06, and one deep vertical delineation monitoring well, CNC29-MW07, 

were installed as part of this RA investigation (see Figure 3). The shallow monitoring wells were 

completed to a depth of 16.5 feet bls. Each shallow monitoring well was completed using 10 feet of 2-inch 

diameter, 0.01-inch machine-slotted Schedule 40 polyvinyl chloride (PVC) screen that bracketed the 

water table. Monitoring well CNC33-MW07 was completed as a Type III monitoring well with 6-inch

diameter PVC surface casing grouted to a depth of 20 feet bls. After the grout for the surface casing 

cured for 24 hours, the borehole was advanced to a depth of 41 feet and a 2-inch-diameter PVC 

monitoring well was installed with a 5-foot, 0.01-inch machine-slotted PVC screen. Well construction logs 

for the RA monitoring wells are presented in Appendix B. At the completion of the well installations, a 

South Carolina registered professional surveyor surveyed each monitoring well location and the top of 

casing elevation. 
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Three temporary, small diameter, PVC piezometer, were installed to determine the depth to groundwater 

beneath the site (see Figure 3). The piezometers were constructed of i-inch diameter-Schedule 40 PVC 

threaded casing and well screen. The screen section of the piezometer was installed to bracket the water 

table. 

Groundwater in shallow wells at Site 29 was encountered at depths ranging from approximately 9 to 11 

feet bls during the RA investigation. The recorded water-level data collected during the RA are presented 

in Table 1. The groundwater elevation measurements for September 10,1999, were used to evaluate the 

groundwater flow direction. Figure 6 presents the groundwater potentiometric surface recorded during the 

field event on September 10, 1999. The potentiometric surface maps depict a groundwater flow direction 

toward the east. 

Groundwater level data collected in monitoring well CNC29-MW01on July 27 and August 3, 1999 

detected a free product thickness of 0.81 feet and 1.12 feet, respectively. Free product was not detected 

in monitoring wells CNC29-MW02, CNC29-MW03, and CNC 29-MW04, which are located to the south, 

west, and north of CNC29-MW01, respectively. The estimated areal extent of the free product is 

illustrated on Figure 7. 

As part of the Final RCRA Facility Investigation Report for Zone B (E/A&H, 1996b), a tidal influence 

investigation was conducted to determine what effects tidal ranges in Noisette Creek and the Cooper 

River exhibit on groundwater flow within Zone B. The objective of the investigation was to measure water 

levels in the shallow aquifer during low, mid, and high tides in Zones A and B. Select wells in Zones C and 

E near the perimeter of Zone B were also measured to obtain additional data. Since Zone B is bordered 

by Noisette Creek to the north and is situated between Zone C and the Cooper River, results from the 

Zone B tidal influence investigation were used to evaluate effects of tidal influence on Site 29. Site 29 is 

located in Zone C of the RCRA Facility Investigation. 

Measurements of tidal fluctuations identified that surface water elevations for Noisette Creek and the 

Cooper River varied greatly with tidal events; however, the tidal fluctuations produced less than 0.1 foot 

variations in all of the Zone B shallow wells. The results identified no significant change in groundwater 

flow direction in Zone B iesulting from tidal fluctuations (E/A&H, 1996b). Since Site 29 is located farther 

inland from the Cooper River than the Zone B study area and farther inland to the NOisette Creek 

tributary, the impact of tidal fluctuation on the shallow groundwater flow direction at Site 29 is considered 

negligible. 
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Thirteen soil borings were completed as part of the screening portion of the soil investigation at Site 29. 

Six borings were completed to collect soil samples for analysis at a fixed base laboratory to confirm the 

Chemicals of Concern (CoC). The soil borings for screening evaluation were completed using a Direct 

Push Technology (DPT) rig. Samples were collected to evaluate subsurface soil vapors, soil contaminant 

concentration (via a mobile laboratory), and groundwater contaminant concentrations (via a mobile 

laboratory). The soil samples for organic vapor screening were collected from a maximum depth of 

12 feet bls. The soil and groundwater samples collected for mobile laboratory screening were analyzed 

BTEX and diesel range organics. 

Soil samples for CoC evaluation were collected on June 1, 1999, and analyzed for BTEX, ethylene 

dibromide (EDB) and naphthalene using U.S. Environmental Protection Agency (USEPA) Method 8260; 

and PAHs using USEPA Method 8270. One sample was collected for total organic carbon (TOC) analysis 

using USEPA Method 415.1, total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 

9071, and grain size analysis using sieve and hydrometer analysis. The sample collection was conducted 

in accordance with the SCDHEC guidance document Standard Umited Assessment (June 1997). 

Lithologic logs for each soil boring are presented in Appendix B. The soil boring locations are shown on 

Figure 3 and the assessment results are presented in Section 2.3.1. 

Groundwater sampling was conducted on July 26, July 27, and August 7, 1999. Groundwater sampling 

was conducted using a peristaltic pump and low flow, quiescent techniques. The monitoring wells were 

sampled in accordance with SCDHEC's guidance document South Carolina RiSk-Based Corrective Action 

for Petroleum Releases (January 1998). Each well was purged of three well volumes or until water quality 

parameters of pH, temperature, and conductivity stabilized. The field data sheets are included in 

Appendix C. .A. summary of the field parameter measurements is presented in Table 2. Groundwater 

samples were analyzed for BTEX, methyl tertiary butyl ether (MTBE), EDB, and naphthalene using 

USEPA Method 8260 and PAHs using USEPA Method 8270. Three of the groundwater samples were 

also analyzed for the following natural attenuation parameters: dissolved oxygen, alkalinity, carbon 

dioxide, sulfide, ferrous iron, nitrite, manganese, nitrogen/nitrate, sulfate and methane. Groundwater 

natural attenuation data are summarized on Table 3. 
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Thirteen soil borings were completed to evaluate for soil vapors as part of the soil screening assessment 

at Site 29. Organic vapor analyzer (OVA) headspace measurements were collected from vadose zone 

soils to evaluate the soil vapor concentrations. Table 4 summarizes the soil vapor screening results. 

Figure 3 presents the soil boring locations. 

The highest soil vapor concentration was registered at 100 parts per million (ppm) in a soil sample 

collected from 8-9 feet bls at boring CNC29-B05. The soil vapor concentrations from the sample collected 

at 8 to 9 feet bls at CNC29-B05 (100 ppm) may reflect contamination associated with the groundwater or 

free product detected in CNC29-MW01 since low levels of soil vapors were detected in the samples from 

the remaining boring locations. Soil vapor concentrations in samples collected from remaining boring 

locations ranged from non detect (NO) to 7 ppm. 

The soil vapor assessment was used as a screening method to assist in identifying locations for c.o!!ection 

of soil samples and groundwater monitoring wells. Soil sample and monitoring well locations were 

determined, in part, based on these data. 

2.3.2 Soil Mobile Laboratory Results 

One soil sample collected from each soil boring was analyzed in a mobile laboratory for BTEX, 

naphthalene, and diesel range organics using USEPA Methods 8021 Band 8015M. The soil samples 

were selected based on the soil vapor screening results with the additional criteria that the samples 

originate in the vadose zone above the '.vater table. Table 5 presents a summar, of the analytical data 

from the mobile laboratory. The boring locations are shown on Figure 3. 

As indicated in Table 5, BTEX and naphthalene consituents were reported below the laboratory reporting 

limit in all samples except the one soil sample from CNC29-B05 where ethyl benzene [16 micrograms per 

killogram (ug/kg)], total xylenes (70 ug/kg), and naphthalene (5,000 ug/kg) were detected. Diesel range 

organics were detected in 7 of the 13 soil samples. Six samples reported diesel range organics ranging in 

concentrations from 14 milligrams per kilogram (mg/kg) to 21 mg/kg. The soil sample from CNC29-B05 

reported a diesel range organic concentration of 3,400 mg/kg. 
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The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for 

collection of soil samples for fixed base laboratory analysis and locations for groundwater monitoring 

wells. Soil sample and monitoring well locations were determined in part based on these data. 

2.3.3 Groundwater Mobile Laboratory Results 

A groundwater sample was collected from each soil boring location and was analyzed by a mobile 

laboratory for BTEX, naphthalene, and diesel range organics using USEPA Methods 8021B and 8015M. 

Table 6 presents a summary of the analytical data from the mobile laboratory. The boring locations are 

shown on Figure 3. 

As indicated in Table 6, BTEX constituents were reported below detection limits in groundwater samples 

collected from 10 of the 13 boring locations. The detected benzene concentrations ranged from 

53 micrograms per liter (ug/L) to 86 ug/L, and toluene was detected at 8.1 ug/L, B.3 ug/L, and 32 ug/L. 

Ethylbenzene concentrations ranged from 72 ug/L to 140 ug/L, and total xylenes concentrations ranged 

from 140 ug/L to 351 ug/L. Naphthalene concentrations were reported below detection limits in 

groundwater samples collected from 10 of 13 boring locations. Naphthalene concentrations of 

33 ug/L, 600 ug/L, 700 ug/L and 4,000 ug/L were detected in the field screening groundwater samples. 

Diesel range organics were detected in several samples at concentrations from non detect to 4 milligrams 

per liter (mg/L). 

The mobile laboratory groundwater analysis was used as a field screening method to assist in identifying 

locations for permanent groundwater monitoring wells. All detections noted above occurred at boring 

locations CNC29-B05, CNC29-B06, and CNC29-B12. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

Six subsurface soil samples (plus one duplicate sample) were collected from the Site 29 area for 

determination of CoCs. The soil boring locations are shown on Figure 3, and Table 7 summarizes the 

CoCs detected in the soil samples. COCs detected in the soil included benzene, toluene, ethylbenzene, 

total xylenes, and naphthalene. Benzene at 9 ug/kg and naphthalene at 50,300 ug/kg were detected in 

sample 29SLB050B09 (boring CNC29-B05) at concentrations exceeding the Risk Based Screening Level 

(RBSL) of 5 ug/kg for benzene and 210 ug/kg for naphthalene in sandy soils. A duplicate sample, 

29SLB050809D, also contained ethylbenzene (3,500 ug/kg) above the RBSL established at 1,260 ug/kg 
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for ethylbenzene. Benzene and naphthalene concentrations exceeding the RBSLs were also detected in 

the duplicate sample at 46 ug/kg and 22,400 ug/kg, respectively. The RBSL for sandy soil was used 

based on the boring log descriptions and a grain size analysis completed on sample 29SLB060809 

(boring CNC29-B06) indicating a sandy soil matrix. Total organic carbon was also detected at 

6,780 mg/kg in soil sample 29SLB060809. Soil analytical data sheets and grain size analysis reports are 

provided in Appendix D. The areal distribution of benzene, toluene, ethylbenzene, total xylenes, and 

naphthalenes from the June 1999 soil sampling are presented on Figures 8 through 12, respectively. 

2.4.2 Chemicals of Concern in Groundwater 

Table 8 presents the analytical results for CoGs detected in the groundwater samples. Groundwater 

analytical data sheets for the July 26,27, and August 7, 1999, field events are presented in Appendix D. 

All groundwater GoG parameters were reported as less than laboratory detection limits and below their 

respective RBSLs. 

2.5 ANALYTICAL DATA 

Analytical data from the Underground Storage Tank Assessment Report (SPORTENDETGHASN 1998) 

are presented in Appendix A. Soil analytical data generated during this RA are summarized in Table 7. 

Groundwater analytical data generated during this RA are summarized in Table 8. The soil and 

groundwater laboratory analytical data for this RA are included in Appendix D. 

2.6 AQUIFER CHARACTERISTICS AND EVALUATION 

Groundwater levels were measured from the site monitoring wells on September 10, 1999. The 

groundwater flow direction across the site is toward the east as illustrated on Figure 6. The hydraulic 

gradient on September 10 in the vicinity of GNG29-MW01 was 0.0555 feet per foot (Nfl). 

As part of the Final RGRA Facility Investigation Report for Zone G, rising and falling head slug tests were 

conducted on nine shallow monitoring wells throughout Zone G to determine the hydraulic conductivity of 

the surfical aquifer (E/A&H, 1997). Slug tests were conducted by instantaneously adding (falling head) or 

iemoving (iising head) a volume (slug) of water from the well and measuring the recovering "·Jater level 

with a data logger. A hydraulic conductivity value was then calculated for the rising head test and for the 

falling head test. The average hydraulic conductivity for each well was determined by calculating the 

geometric mean of the rising and falling head values. Because hydraulic conductivity data are 
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lognormally distributed, the geometric mean was determined to be the most representative measure of 

central tendancy. 

The well construction details and boring logs for each well tested during the RCRA investigation were 

reviewed to determine which wells were most representative of the conditions present at Site 29. To 

make this determination, the screened interval and proximity to the site were evaluated. Based on this 

evaluation, monitoring well NBCC047006 was selected as the most representative well. NBCC047006 is 

approximately 830 feet east-southeast of the site and is completed to a depth of approximately 13 feet 

with a 10-foot screened interval. The geometric mean of the rising and falling head conductivities for 

047006 was 4.06 feet per day. The boring log showing the well completion and soil lithology for 

NBCC047006 is provided in Appendix E. 

Potential movement of groundwater at the site may be described in terms of transportation by natural flow 

system in the saturated zone, assuming groundwater flow follows Darcy's Law. Using Darcy's Law the 

average linear velocity of groundwater may be expressed as: 

where: 

V=(~)Xi 

v = average velocity 

K = hydraulic conductivity = 4.06 ftlday 
n = volumetric porosity = 0.47 

Sieve test results for samples 29SLB060809 indicated that the soil was 98% sand, and 

therefore the charts on pages C3 through C5 were not applicable for estimating and soil 

porosiiy. The soii porosiiy defauit vaiue of 0.47 cm';cm' given on page B2 in SCDHEC 

(1998) was used as the effective porosity value. 
= most recent hydraulic gradient measurement = 0.0555 ftlft 

therefore: 

v = (4.06ft/day I x 0.0555 ft/ft 
0.47 ) 

v = 0.479 ft/day 
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In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 175 feet per 

year based on a hydraulic conductivity of 4.06 feet per day, a hydraulic gradient of 0.0555 feet per foot, 

and a porosity of 47% for sandy soil. 

2.7 FATE AND TRANSPORT MODEL DESCRIPTION 

The Domenico model was the fate and transport model used to model groundwater in the risk analysis. 

The Domenico dilution/attenuation model is presented in the SCDHEC guidance document, South 

Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC 1998). This model is very 

conservative in that it assumes an infinite mass, areal source condition through which groundwater flows. 

The model incorporates biological decay effects throu9h a first-order decay process; however, this 

mechanism was ignored because SCDHEC guidance specifies that the decay rate must be assumed to 

be zero if site-specific decay rates have not been determined. 

The impacted groundwater source area was modeled as 50 feet (15.00 m) wide and 6.56 feet (2.0 m) 

deep; these values are conservative defaults suggested by the American Society for Testing and 

Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites 

(ASTM 1997). The maximum source concentrations are assumed to exist throughout the source area, 

further compounding the conservatism of the estimate. Because of the existence of free product on-site, 

the maximum solubility in equilibrium with fuel oil, calculated using Raoult's Law, was used for the 

maximum constituent concentrations (see Appendix F). Fuel oil constituents can vary greatly but were 

assumed for this investigation to be similar to kerosene, which is typically 44% naphthalene (Conoco, Inc. 

1996. CONCAWE Diesel Fuel/ Kerosene). 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, and fraction of 

organic carbon in soil (1.43E-05 m/sec, 0.0555 ftllt, and 0.00678 g-Clg-soil, respectively). The soil bulk 

density (1.45 g/cm3) and porosity (0.47 cm3/cm3
) were the defaults given on page B2 in SCDHEC (1998) 

for sandy soil. Sieve test results for samples 29SLB060809 indicated that the soil was 98% sand, and, 

therefore, the charts on pages C3 through C5 were not applicable for estimating density and porosity. 

TTNusrr AL-99-061 10164-5.4 2-8 CT00093 



Rev.O 
10102/99 

The following estimates of dispersivity were used in the Domenico model as given in SCDHEC (1998): 

, , , 
Parameter Estimate 

Longitudinal Dispersivity, a, xl10, where x= distance between the point of exposure and the 

source or compliance point 

Transverse Dispersivity, a, a,l3 

Vertical Dispersivity, a, a,l20 

Table 9 summarizes fate and transport parameters used in modeling. 

2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN 

The most recent groundwater-gauging event shows that groundwater flow is primarily to the east

northeast. The current extent of impact is limited to well CNC29-MW01, which contained free product in 

the latest sampling event. Figure 7 shows the areal extent of free product. Concentrations of compounds 

of interest in all other monitoring wells have been non-detect. 

The Domenico model was used to predict the distance at which the leading edge of the plume is 

attenuated to RBSLs in 10 and 20 years without using degradation due to biological decay. This was 

done by adjusting the time to 10 years (3.15x10' sec) and 20 years (6.31x10' sec) and solving for 

distance (x) by trial and error. The source was assumed to be free product, that is the source 

concentration was assumed to be that of groundwater in equilibrium with fuel oil (see Section 2.6) for the 

entire 10- and 20- year periods. The distance was changed separately for benzene, toluene, and 

naphthalene until the required distance that is necessary for the concentration to attenuate to the RBSLs 

was determined. Only the calculated concentrations of benzene, toluene, and naphthalene at the source 

(in equilibrium with free product) "A/ere greater than their respective RBSLs; therefore these were the only 

chemicals for which plume distances were calculated. The model estimates that after 10 years, the 

concentrations of benzene, toluene, and naphthalene will be 0.005 mg/L, 1.0 mg/L, and 0.010 mg/L 

(i.e., the RBSLs) at distances of 430 feet, 127.2 feet, and 166 feet, respectively (Figure 13). Furthermore, 

after 20 years, the concentrations of benzene, toluene, and naphthalene is 0.005 mg/L, 1.0 mg/L, and 

0.010 mg/L (RBSLs) at distances of 472 feet, 127.2 feet, and 288 feet, respectively (Figure 14). The 

neaiest watei body is Noisette Cieek located appioximately 1,500 fest north of the site. Regaidless of 

groundwater flow direction, concentrations greater than the RBSLs for the CoCs would not migrate to 

Noisette Creek within 20 years. The Domenico 10-year and 20-year simulation spreadsheets are 

presented in Appendix F. 
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3.1 COMPARISON OF ANALYTICAL RESULTS WITH RBSLs 
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Soil samples were collected on June 1, 1999. The samples were analyzed for BTEX and PAHs including 

naphthalene. Benzene, ethylbenzene, and naphthalene were found at maximum concentrations above 

RBSLs for sandy soil less than 5 feet above groundwater. The maximum benzene concentration was 

46 fl9/kg; however, the detection limit in sample CNC29-B06 «600 fl9/kg) was above the RBSL for 

benzene of 5 fl9/kg. Therefore, benzene was considered as a CoC with a maximum concentration of 

600 fl9/kg in soil. The maximum concentrations of ethylbenzene and naphthalene were 3500 fl9/kg and 

50,300 fl9/k9, respectively. 

Groundwater sampling was conducted on July 26-27, 1999. Free product (fuel oil) was present in 

CNC29-MW01 (Table 1). Free product was not detected in any of the remaining six wells. The remaining 

wells were sampled and analyzed for BTEX, MTBE, and PAHs including naphthalene. No contaminants 

of concern were detected in any well. It is noteworthy that no detections were found in the deep well, 

CNC29-MW07, located slightly downgradient of well CNC29-MW01. For concentrations in the well 

containing free product, CNC29-MW01, the maximum solubility in equilibrium with fuel oil was calculated 

using Raoult's Law. Fuel oil constituents can vary greatly but were assumed for this investigation to be 

similar to kerosene, which is typically 44% naphthalene. Results of the Raoult's Law calculations are 

located in Appendix F. Calculated concentrations for benzene, toluene, and naphthalene (0.31 mg/L, 

4.65 mg/L, and 23.35 mg/L, respectively) in equilibrium with free product exceeded their RBSLs (0.005 

mg/L, 1.0 mg/L, and 0.010 mg/L, respectively). A comparison of maximum soil and groundwater 

concentrations to RBSLs is summarized in Table 10. 

3.2 SITE CONCEPTUAL EXPOSURE MODEL 

This section focuses on the current and future land use issues concerning the site. The site is part of the 

former Naval Hospital Complex. Figure 1 shows that the site is located in and surrounded by the CNC. 

The area surrounding CNC is "mature urban," having long been developed with commercial, industrial, 

and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to 

the north of the base along Shipyard Creek. This facility is included in the BRAC activities; therefore, the 

future use of the facility is unknown. 
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Drinking water at the site and surrounding properties is provided by the city of Charleston water treatment 

plants. The closest surface water body is Noisette Creek located approximately 1,500 feet north of the 

site. Potable wells and irrigation wells were not identified within 1,000 feet of the site (E/A&H 1996a). 

Numerous monitoring wells are located within 1,000 feet of the site (E/A&H 1996a). Groundwater at the 

site flows to the east-northeast 

3.3 EXPOSURE PATHWAY ANALYSIS 

This section presents the receptor characterizations of the potentially exposed populations in the vicinity 

of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC 

requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL 

concentrations are examined in a Tier 2 Risk-Based Corrective Action Report. Tables 11 and 12 present 

the exposure pathway assessments for current and future use scenarios, respectively. 

3.3.1 On-Site Commercial Worker 

An on-site commercial worker is defined as an employee who works in a commercial capacity at the site. 

Commercial use of the site in the future is likely; therefore, an on-site commercial worker was considered 

as a potential receptor. Incidental ingestion, inhalation, and dermal contact with impacted soil are 

expected to be negligible for commercial workers because they are located inside a building and surficial 

soil was not impacted above RBSLs. Drinking water at this site is provided by the city; therefore, 

ingestion of groundwater is not a complete exposure pathway. The building foundation is assumed to be 

sufficient to prevent volatilization from both soil and groundwater into a commercial building, and there is 

no history of vapors in the commercial building. It is unlikely that any additional exposure pathways will 

exist for future on-site workers; therefore, no complete pathways exist for either current or future 

commercial workers. 

3.3.2 On-Site Visitor 

An on-site visitor is defined as any person other than a worker who might come on site. On-site visitors 

would have the same exposure pathways as commercial workers, but their exposure duration would be 

much shorter. This receptor does not have to be quantified because a potential on-sits visitOi'S chemical 

intake would not drive risk or cleanup levels at the site. 

TTNUSfTAL-99-061/0164-5.4 3-2 eTO 0093 



3.3.3 On-Site Construction Worker 

Rev.O 
10/02/99 

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or 

around the site, particularly in the area of subsurface utilities. On-site construction workers could be 

exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact 

with soil, and incidental ingestion of soil. On-site construction workers could be exposed to constituents in 

groundwater by the following pathways: inhalation of volatiles from groundwater. dermal contact with 

groundwater, and incidental ingestion of groundwater. Utilities lie in the immediate vicinity of the impacted 

area and this pathway was considered for soil and groundwater exposure to a utility worker. 

3.3.4 On-Site Resident 

An on-site resident is defined as any person making his or her home at the site. This site is expected to 

remain a commercial/industrial facility; therefore, the on-site resident receptor was not considered further. 

3.3.5 Off-Site Resident 

An off-site resident is defined as any person making his or her home near the site. This receptor's 

location is either an actual current residence near the site or is a vacant lot or property on which a 

residence could be built. The site is located in an area that will likely remain commercial/industrial, 

therefore, this potential receptor was not considered further. 

3.3.6 Surface Water 

Noisette Greek is located approximately 1,500 feet north of the site. Fate and transport modeling as 

presented in Section 2.8 showed the maximum distance a GoG would migrate from the source is 472 feet 

which is less than the distance to Noisette Greek. Therefore, Noisette Greek is not at risk due to the 

release at the site. No other surface water body lies within 1,000 feet of the site; therefore, this pathway 

was not considered further. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate site specific target levels (SSTLs) for the site. 
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The only identified future potential receptor is the construction (utility) worker. Site soil concentrations 

were compared with RBSLs for ingestion or dermal contact with surficial soil as shown in the following 

table. (Surficial soil was not impacted at the site; however, for the construction worker pathway, exposure 

to subsurface soil is evaluated as surface soil because the worker is expected to have direct contact with 

the su bsu rface soi I.) 

Chemical Maximum RBSL for Ingestion or Dermal Contact with Exceed 

of Concern Concentration Soil - Commercial (mg/kg) RBSL 

(mg/kg) 

Benzene < 0.600 200 No 

Ethylbenzene 3.5 200,000 No 

Naphthalene 50.3 41,000 No 

The maximum concentrations of CoCs detected when compared to the RBSLs, indicate the construction 

worker in a utility trench wi!! not be at risk to the coe concentrations present in the site soi!. 

Groundwater RBSLs provided by SCDHEC are for ingestion only, therefore, RBSLs were calculated for 

the additional pathways of dermal contact, incidental ingestion, and inhalation of volatiles. A target cancer 

risk of 1 x 10'" and a target hazard quotient of 1 were used in the calculations. Standard defaults were 

used when available and applicable to a construction worker. When no standard parameters were 

available, conservative assumptions were used. Where possible, site-specific parameters were used for 

site conditions. For all pathways, the exposure frequency was assumed to be 90 days/year and the 

exposure duration was assumed to be 1 year. These assumptions were considered conservative based 

on the natuie of utility wOik. 

The dermal contact RBSLs were calculated using the procedures in Risk Assessment Guidance for 

Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk 

Assessment, Interim Guidance (USEPA Peer Consultation Workshop Draft, 1998). Based on expected 

limited contact with groundwater, the event frequency was assumed to be 1 event/day and the event 

duration was assumed to be i hourieveni. The skin surface area avaiiabie for contact was 4500 cm2 , 

based on one-fourth the skin surface area given in the risk assessment guidance document for a 

swimming adult. 
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The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance 

for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), (USEPA 1989). An incidental 

ingestion rate of 0.01 Uday was assumed based on a fraction (12.5%) of the incidental ingestion rate for a 

wading adult (0.01 Uhr), considered for an 8-hour work day. The incidental ingestion rate for wading 

adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment 

(USEPA Region 4 1995). 

Utility lines in the area are typically 2 to 6 feet deep. The depth to groundwater at the site ranges from 

8.03 to 11.59 feet bgs, slightly below the estimated depth of the utility lines. As utility work can be 

expected to excavate a few feet below the line, this pathway was considered complete. It was assumed 

that a construction worker might be exposed to chemicals volatilizing from standing groundwater. The 

inhalation RBSLs were calculated using Henry's Law: 

RBSLwATER = RBSLA1R/H 

Where H = Henry's Law constant [mg/L-air/mg/L-waterj 

The RBSLA1R for each chemical was calculated using the equation given in the American Society for 

Testing and Materials ASTM Standard Guide for Risk-Based Corrective Action Applied to Petroleum 

Release Sites, Designation E 1739-95e1 (1997). SCDHEC values were used for Henry's Law constants. 

The minimum RBSL for the three pathways was chosen as the RBSL for the construction worker. The 

following table shows the calculated RBSLs for each pathway along with the selected (minimum) RBSL: 

Ingestion Iinhalaition 

Benzene 

Toluene No 

No 

No 

Appendix G provides the parameters and results of the RBSL calculations. 
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In addition, the SCDHEC Soil Leachability Model was used to determine soil SSTLs for benzene, 

ethylbenzene, and naphthalene protective of groundwater exposure for a construction worker. Site

specific data were used for total petroleum hydrocarbon (TPH), percent of soil that is sand or clay, fraction 

of organic carbon in soil, distance from highest soil impact to water table, and hydraulic conductivity 

(261 mg/kg, 98% sand, 1% clay, 6780 mg-C/kg-soil, 50 cm, 1.43E-03 cm/sec, respectively). The soil bulk 

density (1.45 g/cm'), annual average recharge (25 cm), wetting front suction (10 cm), porosity (0.47 

cm'/cm'), and residual water content (0.04) were the defaults given on page B2 in SCDHEC (1998). 

Sieve test results for samples 29SLB060809 indicated that the soil was 98% sand and, therefore, the 

charts on pages C3 through C5 were not applicable for estimating density and porosity. 

The groundwater RBSLs used in the leachability calculations were those calculated above for 

construction worker exposure. The soil leaching SSTL calculated for benzene was 1.2635 mg/kg, which 

is above the maximum benzene concentration detected (0.600 mg/kg). In addition, the SSTLs for 

ethyl benzene and naphthalene were 108 mg/kg and 245 mg/kg, respectively, and were also greater than 

their respective maximum concentrations. 

Soil concentrations and calculated SSTLs were: 

Chemical of Concern Source Area SSTL Exceed SSTL 

Concentration [mg/kg] (mg/kg) 

Benzene 0.6 1.2635 No 

Ethylbenzene 3.5 108 No 

Naphthalene 50.3 245 No 

Appendix H provides the leachability model calculations generating SSTLs. 

Since the maximum soil concentrations of benzene, ethylbenzene, and naphthalene (0.6 mg/kg, 

3.5 mg/kg, and 50.3 mg/kg, respectively) found during the site assessment does not exceed the 

calculated SSTL for benzene, ethylbenzene, or naphthalene (1.2635 mg/kg, 108 mg/kg, and 

245 mg/kg, respectively), the construction worker is not at risk if exposed to groundwater by dermal 

contact, incidental ingestion, or inhalation regardless of downgradient distance from source. The 

concentrations of benzene or naphthalene in the groundwater resulting from leaching from the soil to the 

groundwater will not exceed the RBSLs for a construction worker in a utility trench (0.15 mg/L, 6.05 mg/L, 

or 1.63 mg/L, respectively). This potential receptor is considered non-threatening and further analysis is 

unnecessary. 
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3.6 RECOMMENDATIONS 

Rev.1 
01/25/00 

The extent of hydrocarbon impact to soil has been delineated. The maximum soil concentrations of all 

CoCs do not exceed their respective RBSLs for ingestion and dermal contact with soil nor do they exceed 

the calculated SSTLs protective of leaching to groundwater and affecting a construction worker exposed 

in a nearby utility trench. 

The downgradient extent of hydrocarbon impact to groundwater has been delineated. There has 

historically been free product in CNC29-MW01. The calculated concentrations of benzene and 

naphthalene at the source well CNC29-MW01 (0.31 mg/L and 23.35 mg/L, respectively) in groundwater in 

equilibrium with fuel oil exceed the RBSLs for benzene and naphthalene (0.15 mg/L and 1.63 mg/L, 

respectively) calculated in Section 3.5 for exposure by a utility worker. 

Since the dissolved hydrocarbon concentrations at the source well are above the RBSLs, corrective 

action is required according to SCDHEC guidelines, until such time as there is no longer any free product 

in well CNC29-MW01 and the benzene and naphthalene concentrations fall below the RBSLs of 0.15 

mg/L and 1.63 mg/L, respectively. 

Active Corrective Action is recommended for Site 29 to achieve Tier 2 SSTLs. Free product should be 

removed to the extent practicable pursuant to R.61-92, Section 280.64. 
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TABLE 1 

GROUNDWATER ELEVATIONS 
SiTE 29, BUiLDiNG NH 46 

ZONE C, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Total Top of Casing Date Depth to Free Product 
Well No. 

Depth of 
Well (It) 

GNC29-MWOl 16.5 

GNC29-MW02 16.5 

CNC29-MVV03 16.5 

CNC29-MW04 16.5 

CNC29-MW05 16.5 

CNC29-MW06 16.5 

GNC29-MW07 41.0 
, I I 

les: 
_ ,L - Mean Sea Level 

BTOC - Below Top of Casing 
It - feet 
ND - Not Detected 
NR - Not Recorded 
NA - Not Available 

Elevation, It 
(MSL) 

20.88 

21.59 

20.81 

20.70 

20.32 

20.10 

20.57 

I 

Measured Product (BTOG) Thickness, It 

7127199 NR 0.81 
813199 10.11 1.12 

9110199 ND ND 
7126199 ND ND 
9110199 ND ND 
7/27199 NO NO 
9110199 ND ND 
7126199 ND ND 
9110199 ND ND 
7126199 ND ND 
9110199 ND ND 
8/7199 ND ND 

9110199 ND ND 
7127199 ND ND 
9/10/99 , NO , NO 

Depth to Water, It Groundwater 

(BTOC) Elevation, It 
(MSL) 

NR NA 
11.23 9.65 
11.59 9.29 
10.66 10.93 
11.09 10.5.0 
947 11.34 
9.93 10.88 
9.95 10.75 
1045 10.25 
9.67 10.65 
10.23 10.09 
9.67 10.43 
10.20 9.90 
8.03 12.54 

, 8.62 , 11.95 , 



Date Purge 
Well 1.0. 

Sampled method 

CNC29-MW02 07/26/99 PP 

CNC29-MW03 07127/99 PP 

CNC29-MW04 07/26/99 PP 

CNC29-MW05 07/26/99 PP 

CNC29-MW06 08/07/99 PP 

CNC29-MW07 07/27/99 PP 

Notes: 

(" C) - Degrees Celsius 

TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 29, BUILDING NH 46 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Volume Conductivity 
Temp. (" C) pH 

(gallons) (mS/cm) 

2.0 26.8 5.06 0.064 

3.4 26.6 5.80 0.061 

2.1 27.4 5.65 0.068 

2.2 27.7 5.67 0.080 

3.3 27.5 5.95 0.09 

18.3 26.8 8.15 0.23 

PP - Peristaltic pump, low flow technique 
uMHOSlcm - Micro HOS per centimeter 
NTU - Nephelometric turbidity units 
mgtl - Milligrams per liter 

Turbidity 
Dissolved 
Oxygen 

(NTU) 
(mg/l) 

0 2.92 

0 2.61 

0 2.91 

0 1.72 

6 ' 07 I.U' 

40 1.84 



TABLE 3 

GROUNDWATER NATURAL ATTENUATION HELD MEASUREMENTS 
SITE 29, BUILDING NH ,46 

Date uissolvea 
Welll.D. 

Sampled 

CNC29-MW03 7/27/99 

CNC30-MW01 8/22/99 

CNC30-MW05 8/22/99 

Notes: 

mg/L - Milligrams per liter 

ug/L - Micrograms per liter 

E- Estimated Concentration 

Oxygen 
(mg/L) 

2.0 

0.4 

0.4 

* Fixed base laboratory analysis 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

,~Ikalinity 
CarDon 

Sulfide Hydrogen 
t"errous 

Dioxide Iron 
Img/L} 

Img/L} 
(mg/L) Sulfide Img/L} 

(mg/L) 

16 41 0.03 Not analyzed 0.01 

45 88 0.80 5.0 0.21 

11 34 0.01 0.0 0.81 

Nitrite Manganese 
(mg/L) (mg/L) 

0.025 Not analyzed 

0.003 0.2 

0.010 0.0 

Nitrogen/ 
Sulfate Methane 

Nitrate 
Img/L}* 

Img/L}* (ugI/L) * 

0.066 8,60 <5,2 

< 0.05 1.20 9,200 

0.790 33.00 7 



TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 

ZONE C, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample Location Sam pie Depth (feet) 
Total Organic Vapor Headspace 

Concentration 

CNC29-B01 1-2 2 
2-3 2 
3-4 2 
4-5 2 
8-9 2 

CNC29-B02 4-5 4 
~n 4 '-0 
8-9 4 

CNC29-B03 7-8 7 
CNC29-B04 2-3 4 

3-4 4 
5-6 4 
7-8 4 

CNC29-B05 2-3 3.5 
3-4 3.5 
5-6 4 
8-9 100 

9-10 10 
CNC29-B06 2-3 4 

3-4 4 
4-5 4 
5-6 4 
6-7 4 
7-8 4 
8-9 7 

CNC29-B07 3-4 2 
6-7 2 
7-8 7 

CNC29-B08 2-3 4 
3-4 4 
5-6 4 
6-7 4 
7-8 4 
8-9 4 

9-10 4 
CNC29-B09 1-2 4 

2-3 4 
3-4 4 
4-5 4 
0-6 4 
6-7 4 
7-8 4 
8-9 4 

9-10 4 



TABLE 4 (Continued) 

SUMMARY OF OVA SOIL SCREENING RESULTS 
C!':ITII:?Q DIIII nlNt:: NI-I AI: ............. , .... _. __ .. '- ..... --..-

ZONE C, FORMER CHARLESOTN NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample Location Sample Depth (feet) Total Organic Vapor Headspace 
Concentration 

CNC29-B10 3-4 4 
5-6 4 
6-7 4 
8-9 4 

9-10 4 
11-12 4 

CNC29-811 2-3 4 
3-4 4 
5-6 4 
6-7 4 
7-8 4 
8-9 4 

CNC29-B12 9-10 4 
2-3 4 
3-4 4 
5-6 4 
6-7 4 

7-8 4 
8-9 4 
9-10 4 

CNC29-B13 2-3 3 
3-4 3 
4-5 3 
5-6 3 
6-7 3 
7-8 3 
8-9 3 

Note: 
OVA - organic vapor anaiyzer equipped with a flame ionization detectoi 



Sample 
Location 

CNC29-BOI 
CNC29-B02 
CNC29-B03 
CNC29-B04 
CNC29-B05 
CN<.;29-t:!uo 
CNC29-B07 
CNC29-B08 
CNC29-B09 
CNC29-Bl0 
CNC29-Bll 
CNC29-BI2 
CNC29-BI3 

CNC29-BI3 

NOTES: 

TABLE 5 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
SiTE 29, BUilDiNG NH 46 

Sample 
Identification 

29SFB01-0708 
29SFB02-0708 
29SFB03-0708 
29SFB04-0708 
29SFB05-0809 
29SFB06-0809 
29SFB07-0708 
29SFB08-0708 
29SFB09-0708 
29SFB10-1112 
29SFBll-0708 
29SFB12-0708 
29SFB13-0708 

29SFB13-
0708(2) 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Sample 
Mobile Laboratory Screening Data (1) 

Depth Benzene Toluene Ethylbenzene Total Naph-
(feet) (ug/kg) (ug/kg) (ug/kg) Xylenes thalene 

(ug/kg) (ug/kg) 

7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
8-9 <5.0 <5.0 16 70 5000 
8-9 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 

11-12 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 <5.0 <5.0 <5.0 <5.0 <5.0 
7-8 NA NA NA NA NA 

Diesel 
Range 

Organics 
(mg/kg) 

14 
15 
26 
19 

3400 
21 
19 

<10 
<10 
<10 
<10 
<10 
<10 
<10 

(1) Mobile laboratory screening data were analyzed using USEPA Method 8021/8015M. Compounds not detected are 
reported as less than the instrument detection limit. 
(2) Laboratory duplicate 

NA Not analyzed 
ug/kg Micrograms per kilogram 
mglkg Milligrams per kilogram 



TABLE 6 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 

Sample 
Location 

CNC29-B01 
CNC29-B02 
CNC29-B03 
CNC29-B04 
CNC29-B05 
CNC29-B06 
CNC29-t:!Uti 
CNC29-B07 
CNC29-B08 
CNC29-B09 
CNC29-B10 
CNC29-B11 
CNC29-B12 
CNC29-B13 

NOTES: 

SiTE 29, BUILDING t~H 45 
ZONE C, FORMER CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data" 
Sample 

Benzene Toluene Ethylbenzene Total 
Identification 

(ug/L) (ug/L) (ug/L) Xylenes 
(ug/L) 

29GFB01-12 <1.0 <1.0 <1.0 <1.0 
29GFB02-12 <1.0 <1.0 <1.0 <1.0 
29GFB03-12 <1.0 <1.0 <1.0 <1.0 
29GFB04-12 <1.0 <1.0 <1.0 <1.0 
29GFB05-12 86 32 130 280 
29GFB06-12 61 8.1 91 140 

29GFDB06-i2' . 75 00 140 201 O.J 

29GFB07-12 <1.0 <1.0 <1.0 <1.0 
29GFB08-12 <1.0 <1.0 <1.0 <1.0 
29GFB09-12 <1.0 <1.0 <1.0 <1.0 
29GFB10-16 <1.0 <1.0 <1.0 <1.0 
29GFB11-12 <1.0 <1.0 <1.0 <1.0 
29GFB12-14 53 <1.0 72 351 
29GFB13-12 <1.0 <1.0 <1.0 <1.0 

Naph-
thalene 
(ug/L) 

33 
<1.0 
<1.0 
<1.0 
600 
600 
700 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
4000 
<1.0 

(1) Laboratory screening data were analyzed using USEPA Method 8020/8015M. Compounds not detected are 
reported as less than the instrument detection limit. 
(2) Laboratory duplicate 

NA Not analyzed 
ug/L Micrograms per liter 
mg/L Milligrams per liter 

Diesel Range 
Organics 

(mg/L) 
<0.1 
0.2 
0.1 
<0.1 
2.3 
0.8 
NA 
0.2 

<0.1 
<0.1 
0.1 
0.1 
4.0 

<0.1 



TABLE 7 

SUMMARY OF FIXED-BASE: LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 29, BUILDING NH 46 

Soil Boring / Benzene Toluene 
Sample No. 

Sample Date 
(ug/kg) (ug/kil) 

RBSL ,., 5 1622 

CNC29-B04/ 
29SLB040708 1-Jun-99 <6 <6 

CNC29-B05/ 
29SLB050809 1-Jun-99 9 120 

CNC29-B05/ 
29SLB050809D 1-Jun-99 46 260 

CNC29-B06/ 
29SLB060809 1-Jun-!99 < 600 < 60(1 

CNC29-B07/ 
29SLB070708 1-Jun-99 <6 <6 

CNC29-B11/ 
29SLB110708 1-Jun-9g <7 <7 

CNC29-B12/ 
29SLB 120708 1-Jun-!~9 <6 <6 
(;N(;29- I LI 

29TL00301 (2) 1-Jun-B9 <5 <5 

All concentrations are in micrograms per kilograms (uglkg). 
NA - Not Analyzed 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Ethyl- Xylenes Benzo(a) Benzo(b) 
benzene (total) anthracene f1uoranthene 
(ug/kg) (ug/kg) (uglkg) (ug/kg) 

1260 42471 73084 29097 

<6 <6 < 360 < 360 

1200 3400 < 6900 < 6900 

3500 9000 < 360 < 360 

< 600 < 600 < 360 < 360 

<6 <6 < 360 < 360 

<7 <7 < 330 < 330 

<6 <6 < 360 < 360 

<5 <5 NA NA 

Benzo(k) 
Chrysene 

f1uoranthene 
(ug/kg) 

(ug/k!l) 

23111)9 12998 

< 360 < 360 

< 69(10 <6900 

< 361) < 360 

< 361) < 360 

< 361) < 360 

< 330 < 330 

< 36C1 < 360 

NA NA 

(1) South Carolina Department of Health and Environmental Control Risk Based Screening Levels for sandy soils; depth to groundwatE1r less than 5 feet. 
(2) Trip blank 

(J) Indicates the presence of i:1n analyte at a concentration less than the reporting limit and greater than the detection limit. 

Dibenzo(a,h) 
anthracene 

(uglkg) 

87866 

< 360 

< 6900 

< 360 

< 360 

< 360 

< 330 

< 360 

NA 

Naphthalene 
(uglkg) 

210 

<6 

ti0300 

.n400 

.: 600 

<6 

4 (J) 

<6 

<5 
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TABLE 8 

SUMMARY OF FIXED-BASE: LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWAlrER 
SITE 29, BUILDINIG NH 46 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Benzene 
Ethyl-

Toluene 
Xylenes Benzo(a) Moniloring Weill Sampl" MTBE Naphthalene 

Sample No. Date (ug/L) 
benzene 

(ug/L) 
(tolal) 

(ug/L) (ug/L) 
anthracene 

RBSL") 

CNC29-MW01 26-Jul-!lS 

CNC29-MW02 I 
29GLM0201 26-Jul-!l9 

CNC29-MW03 I 
29GLM0301 27-Jul-!jS 

CNC29-MW041 
29GLM0401 2S-Jul-!l9 

CNC29-MW04 I 
29GLM04010 2S-Jul-'99 

CNC29-MW05 I 
29GLM0501 2S-Jul-99 

CNC29-MWOS I 
29GLM0601 7-Aug-99 

CNC29-MW07 I 
29GLM0701 27-Jul .. 99 

CNC29TL \'1 I 
29TL00901 27-Jul .. 99 

All concentrations are in ug/L. 

NO - Not detected. 

NA - Not analyzed 

(ug/L) 

5 700 

310(3) 100(3) 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

(ug/L) 

1000 10000 40 10 (2) 

4650(3) 790(3) - 2:1350(3) 

<5 <5 <5 <5 

<5 <5 <5 <5 

<5 <5 <5 <5 

<5 <5 <5 <5 

<5 <5 <5 <5 

<5 <5 <5 <5 

<5 <5 <5 <5 

<5 <5 <5 <5 

(11 South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water. 
(2) The Risk based screening level for individual PAH C,:>C is 10 ug/L or 25 ug/L for total PAHs. 

(3) Concentrations in equiliibrium with free product as calculated by Raoult's law (See Appendix G) 
(4) Trip blank 

(J) Indicates presence of analyte at a concentration lesl; than the reporting limit and greater than the detection limit. 

(ug/L) 

10 (2) 

-

<10 

<10 

<10 

<10 

<10 

<10 

<10 

NA 

Benzo(b) 
fluomnthene 

(ug/L) 

10(2) 

-

<10 

<10 

<10 

<10 

<10 

<10 

<10 

NA 

-Benzo(k) 
Chrysene 

Oibenzo(a,h) 
fluoranthene anthracene 

(ug/L) 
(ug/L) 

(ug/L) 

10 (2) 10 (2) 10 (21 

- -

<10 <10 <1~ 

<10 <10 <'10 I 

<10 <10 <'10 

<10 <10 <10 

<10 <10 <10 

<10 <10 <10 

<10 <10 <10 

NA NA NA 



TABLE 9 

FATE AND TRANSPORT INPUT PARAr.1ETERS 
SITE 29, BUILDING NH 46 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

uomenlco UllutJonlJ-utenuat,on 

Parameter Model") 

Hydraulic Conductivity [m/sec] 1.43E-05 
Hydraulic Gradient 0.0055 
Porosity'" 0.47 
Estimated Plume Length [ft] NA 
Soil Bulk Density") [kg/L] 1.45 
Fractional Organic Carbon b.ttlE-03 

First Order Decay Rate'" [sec"] 0 
Modeled Plume Length [ft] NA 
Modeled Plume Width [ft] NA 
Source Width,b) [m] 15 

Source Thickness'b) [m] 2 
Soluble Mass [kg] Infinite" 

(1) - South Caroiina Risk-Based Corrective Action for Petroleum Releases, 
South Carolina Department of Health and Environmental Control, 1 998. 

(a) - Stated values are default values for sandy soil. 
(b) - Values determined from American Society for Testing and Materials (ASTM) 

Standard Guide for RISK Based Corrective Action Applied at Petroleum Sites, 1997 
(c) - Assumption of the Domenico Model 



TABLE 10 

COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs 
SITE 29. BUILDING NH46 

ZONE C. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SOUTH CAROLINA 

lr.hlp.mli",,1 of Concentration RBSLs Soil RBSLs GW 

(a) - From Risk-Based Corrective Action for Petroleum Releases, Table 4, 
Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998. 

(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1, 
SCDHEC RBCA Guidelines, 1998. 

GW - Groundwater 
RBSLs - Risk Based Screening Levels 
Shaded cell indicates the concentration exceeded the RBSL. 



Media 

Air 

Groundwater 

:surface Water 

Surficiai Soii 

Subsurface Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - CURRENT LAND USE 
SiTE 29, BUILDING NH 46 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No Area of Building NH 46 

Explosion Hazard No 
below grade is above 
water table and not 
expected to act as a 
basement. Foundation 
of building assumed as a 
vapor barrior.No 
explosion hazard. 

Ingestion No No current groundwater 

Dermal contact No 
pathways completed. 
Drinking water provided 
by city. 

Inhalation No 

Ingestion No No surface water bodies 
within 1,000 feet 

Dermal contact No 

Inhalation No 

Ingestion No No surficial soil impact. 

Dermal contact No 

Inhalation No 

Ingestion No No current complete 

Dermal contact No 
pathways. 

Inhalation No 

Data Requirements (If 
pathway selected) 



Media 

Air 

Groundwater 

Surface Water 

Suificial SoU 

Subsurface 
Soil 

TABLE 12 

EXPOSURE PATHWAY ASSESSMENT - FUTURE LAND USE 
SiTE 29, BUiLDiNG NH 46 

Exposure Route 

Inhalation 

Explosion Hazard 

Ingestion 

Dermal contact 

Inhalation 

Ingestion 

Dermal contact 

Inhalation 

Ingestion 

Dermal contact 

Inhalation 

Ingestion 

Dermal contact 

Inhalation 

ZONE C, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Pathway Selected Exposure point or Reason for 
for Evaluati~)? \f es Non-Selection 

or No 
No Area of Building NH 46 below 

grade is above water table and 
No not expected to act as a 

basement. Foundation of 
building assumed as a vapor 
barrior. No explosion hazard. 

Yes Groundwater exposure by 

Yes 
potential construction worker 
(most likely in utility corridor). 
Both direct expo5ui6 and 

Yes exposure by soil leaching to 
groundwater evaluated. 
Potential for volatilization and 
inhalation. 

No No surface water bodies within 
1,000 feet 

No 

No 

No Soil exposure by potential 
construction worker (most iikeiy 

No in utility corridor). Although 
there is no surficial soil impact, 

No subsurface soil evaluated as 
surface soil for construction 
worker as direct contact likely in 
utilitv trench. 

YES Soli exposure by potential 
construction worker (most likely 

YES in utility corridor). Soil leaching 
to groundwater provides 

YEs exposure pathway. 

Data Requirements (If 
pathway selected) 

No additional data 
needed. 

No additional data 
needed. 
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UNDERGROUND STORAGE TANK ASSESSMENT REPORT - UST NH46-5 



DBC-11-1998 10:29 FROM ,u . 
• I 

SOUTHSE'R=N:~' ~~~~ 
NAVAL FACIUTIES EJ COMMAND 

FACSiMiic 

Facsimile No.: (843) 820-7465 Telephone No.: (843) 820-7307 

To: 

Facsimile No.: 

Telephone No.: 

NOD: 

'IHISFACSlMILE.CONTAJNS PAGES 
J:lecember 11. 1998 

PAUL CALLIGAN 
TETRA TECH, NUS 

(ISO) 656-7493 

(850) 656-5458 

1. The foDowiD, is the South Carolina DBEC resl~pale letter to taDkj 46-5. 

2. Ily08 have ... y questJonl please give me a calL 



tEC-ll-l998 10: 30 FRCI'1 TO 6-8506567403 P.02 

. 8 December 1998 

2600 Bull SlnXt 
Columbia. SC 29201·\708 

COMMlSSIOIiElt: 
Dcujla E. BI)'mI 

BOARD: 
John H. BwrisI 
ChaiI1l1lll 

William M. HIIII.lr., MD 
V"",ChairaWI 

~~J •. 

~oftheNavy 
Southern OMsion NFEC 

----~- ... 

P.O. Box· 190010 
Nonh Charleston, SC 29419-9010 
Manion: Mr. Gabriel Magwood .. 

SeaeW7 .. 
. ', .'. .,'" ..... -.~. 'lu;'-"~rap:Tank'A:sseiSment 

M"'d.lC<&t. . ' .. Facility NH 46(UST NH 46-S)(Site id 
Cyndi C. M",..u.r CharlestOn Naval ComplexlCharleston N 
~mL~ ~~SC 

Charleston County 

Dear Mr. Magwood: 

n:UleIl"19~'1998"''''-'''''' ........ ~.-' .. - .. .,. 
• cation 1# 01206) 

Base 

The author haS completed technical review of the eferenced document. ~ IUbmitted, the report 
provides -a narrative describing closure aaivities d anaIytiQl results of environmmtall8lllpling 
to delennine if releases have occurred as a result f op«ation of the re£ereACeCl VNSCl audlor 
associated piping system. The anaIytiQl results pr vided indicate reportable conecntratiODl of 
BTEX and P AH compounds were detected in so' grab samples obtained ftom 1he UST and 
piping IUn excavations. Although soil sample r 11 for PAIl compound. within the UST 
ex:CBVation were reported as BDL (below detecti limits) the detection limit fur these sarnples 
were elevated due to matrix interrerence . .A. not in previoUI c:orrespondenee (Bristol to 
~. 2 September 1997), when contaminant co entratioDS are reported as zero (0) or BDL it 
wiD be assumed that the c:hemic:aI constituent is to the elevated detection limit. With this 
~.!le.o4;jlm. .tllQ.n:P.orte.d.R9U~o1I:~ti~ IIPIlr.Q~ ol.~cee.djeve1a propo~.ia.~ SCAP 
(Soil COIreCtive Action Plan amended J\tly 1997) or ~ Chariesion Naval Compig and appear 
to mdicate that additi.onaI endeavors for remedial ctions and contaminant characterization are 
warranted at the referellced site~ In this regard, as essmenV~ve action activities proposed 
in the Tank Management Plan (dated October 19 should be implemented in an appropriate 
and timely manner. Employed aaivities should be ec:hnically sufficient and reasonable to 
determine the extent and severity of Sl.lSpected co inatioD. Please be reminded that 
groundwater ~mplins. if necessary, will require nstruction of sampling points and will need to 
be St.llmtltted ·for prior ~eview IlId approval, !IS .p priate. 

SOUTH CAROLINA DEPARTMENT Of HEALTH ND ENVIRONMENT~L CONTROL 



South Carolina Department of Health and Environmental Control (S.C.C.H.E.C.) 
Underground Storage Tank (UST) Assessment Report 

Submff Completed Form 10: 

Date Received 

State Use Only 

I OWNERSHIP OF UST(S) 

UST Regulatory Section 
SCCHEC 
2600 Bull Street 
Columbia, South Carolina 29201 
Telephone (803) 734-5331 

Agency/Owner: Southern Division, Naval Facilities Engineering Command, Caretaker Site 
Office 

Maiiing Address: P.O. Box 190010 

City: N. Charleston State: SC Zip Code: 29419-9010 

Area Code: 843 Telephone Number: 743-9985 Contact Person: Henry N. Shepard II, P. E. 

II SITE IDENTIFICATION AND LOCATION 

Site 1.0. #: Unregulated 

Facilitv Name: Charleston Naval Base Complex, NH46 

Street Address: Turnbull Avenue 

City: North Charleston, 29405-2413 County: Charleston 

III CLOSVRE INFORMATION 

Closure Started: 24 Aug 1998 Closure Completed: 22 Sept 1998 

Number ofUSTs Closed: 
N/A SPOR~ETCHASN 

Consultant UST Removal Contractor 

• 
IV. CERTIFICATION (Read and Si 

1 tenlfy !hit I ha~ pmonlllly nlmlned mel am familiar willi !he inromIIDCIII .ubmlaed ift Ibis ",d alt IIIKhed doaanenlS: IIId 111M bINd on my IIIQI8fY of fIose iDcIivIcNIIl rwponsibIe for 
atJujfllftJ ItIlS inronnaliOll. I bl=lieve IhIIlhe subl'nlMCI illronnarion a INC. KCUIW ... CDIIIpIIR. 

Henrv She ard II, P. 

.£. 

Ii 



-... - -- ----
- .~. 411 r.- , • 

Cbarleston Naval Complex/Charleston Naval Base 
8 December 1998 
page 2 

Should you 1)ave any questions please contact 

cc: . Trident District EQC 

'-

at (803) 898·3559. 

•• -' ...... ,.-.-.': '-j.,." • • " .,. • .... " _.' ...... _ •••• _ ....... ...,. ... o· 

TOTA.. P.03 



... 

v. UST INFORMATION 
I I I 

Tonk I T""" T""', T .... T"" 
H 

Fuel oil 

A. Product. ................................................. . 
1,500 pi 

B. Capacity ................................................. . 
1941 

C. Age ....................................................... .. 
Steel 

D. Construction Material ............................ . 

Unk. 
E. MonthlYear of Last Use ........................ . . 

6' 
F. Depth (ft.) To Base ofTank ................. .. 

O. Spill Prevention Equipment yIN ......... 
N 

H.. Overfill Prevention Equipment yIN ....... 
N 

I. Method of Closure RemovedIFilled. .... 
R 

J. Visible Corrosion or Pitting yIN ......... 

K. Visible Holes yIN .............................. .. 

y 

I I I I N 

L. Method of disposal for any USTs removed from the ground (attach disposal manifests) 

UST NH46-5 was removed, drained, cut open at both ends, and cleaned with a steam 
cleaner. It was then cut up for recycling as scrap metal. (See Attachment ITl.) 

M. Method of disposal for any liquid petroleum, sludges, or waste waters removed from the 
USTs (attach disposal manifests) 

The sludge. waste water, and residual fuel oil from UST NH46-5 were recycled. 

N. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
UST 

UST NH46-5 was sound. although covered with rust which had not penetrated the sheet 
metal. However, the backhoe accidentally punctured the tank at 6 feet below ground 
surface level during the digging process. See Site Map 3. 



. . . , . 
. . 

VI. PIPING INFORMATION 

A. Construction Material. ...................................... . 

B. Distance from UST to Dispenser ...................... . 

C. Number of Dispensers ...................................... . 

D. Type of System PIS ........................................ .. 

E. W8$ Piping Removed from the Ground? yIN .... 

F. Visible Corrosion or Pitting yIN ...................... . 

G. Visible Holes yIN ........................................... .. 

H. Age ................................................................... . 

Note): UST NH46-S provided heating fuel oil to Building 
NH46. 

II T"'" 1 I T ... , I T"" I T ... IT ... ' i 
Sleel& 

26' 
~~. nn .. 

I 
Sec: note 1 

S 

Y 

. 
Y 

N 

1941 

1. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

The piping was covered with surface rust throughout the run. One loose joint was found. 
See Site Map 2. 



: 

.-

VII_ BRIEF SITE DESCRIPTION AND mSTORY 

Facility NH46 was constructed in i94i and served as part of the Naval Hospital 
complex. UST NH46-5 provided fuel oil to the boilers and emergency generators of 
building NH46. The tank was abandoned at an unknown date. 

UST NH46-Swas.first identified as a possible location for an underground tank. The 
only evidence that was found for the tank was an open top pipe next to a stairway in an 
empty parking lot over 100 feet from the tank's actual location. The tank location was 
approximated through the use of a magnetometer and the Building NH 46 boiler room 
piping and vent. The asphalt, rock and soil covering the tank had to be removed to frnd 
it. The tank was full and could not be emptied until it was uncovered, due to the remote 
fill line. Unfortunately, during the excavation/search for the tank, the backhoe punctured 
the tank resultiIig in a spill of approximately 50 gallons of heating fuel oil that was in the 
tank (see 4J\ttachment I Photo 2). 

The fluid, and the soil saturated by the spill was over excavated, and sampled for 
disposal. Additionally, a sample was taken from the soils below the area that was over 
excavated during the clean-up. Efforts to remove all soil affected by the spill were 
taken, but the sample of the area below the over excavation showed no significant 
difference in contamination levels from the saturated soil which was removed. Both 
areas had relatively high levels of volatiles (BETXlNaphthalene) and detection levels for 
semi-volatiles (PAHs) which were too high to for significant IL'la!ysis. 



· . 
VIII. SITE CONDITIONS 

Yes No Unk 

A. Were any petroleum-stained or contaminated soils found in the UST 
__ ~xc:.::va~on, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. X 

See note 1-

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitoring wells? X 

If yes, indicate location on site map and describe the odor (strong, 
mild, etc.) [beneath pipe run - mild) 

C. Was water present in the UST excavation, soil borings, or trenches? 

If yes, how far below land surface (indicate location and depth)? X 

D. Did contaminated soils remain stockpiled on site after closure? 

If yes, indicate the stockpile location on the site map. 

Name of DHEC representative authorizing soil removal: X 
See note 2. 

E. Was a petroleum sheen or free product detected on any excavation IN/A 
or boring waters? 

If yes, indicate location and thickness. See note 3. 

Notes: 
1. The release within the UST excavation was an accident caused by DET personnel. It was 

not a condition of the subject tank/piping that was discovered. 
2. Petroleum impacted soil has been drummed and segregated for disposal by a recycling 

facility. 
3. No groundwater was encountered. 



.. .. 
. . 

IX. SAMPLE INFORMATION 

SCDHEC Lab Certification Number 10120 _.,;;";;,,,;;.=c..._ 

Sample # Location Sample Type Soil Type Depth· DateJTime of Collected OVA# 
(SoiilWater) I(Sand/Clay) Collection By 

SPORT Beneath fill pipe Soil Sand 3' 25 Aug 98 M. Not 
0784·1 0800 Baker' Taken 
SPORT Trip Blank. . - · . . -
0784-2 

SPORT Beneath fill pipe Soil Sand 3.5' 25 Aug 98 M. Not 
0784·3 0900 Baker Taken 

SPORT Beneath fill pipe Soil Sand 3.5' 25 Aug 98 M. Not 
0784-4 0900 Baker Taken 

SPORT Dirt pile Soil Sand · 1 Sept 98 M. Not 
0788·1 0841 Baker Taken 

SPORT Trip Blank. - . · . . . 
0788·2 

SPORT UST excavation, south end Soil Sand 8' 1 Sept 98 M. Not 
0788·3 0930 Baker Taken 

SPORT UST excavation, North end Soil Sand S' I Sept 98 M. Not 
0788-4 0920 Baker Taken 
SPORT Vent pipe Soil Sand 4' I Sept 98 M. Not 
0788·5 0937 Baker. Taken 

SPORT Beneath fill pipe Soil Sand 3.5' 1 Sept 98 M. Not 
0788·6 0950 Baker Taken 

II II II II II II II II 

• = Depth Below the Surrounding Land Surface 



'-
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X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to coiiect and store (preserve) tbe sampies. 

After the removal of UST NH46-5 soil samples were taken. Sampling was performed in 
accordance with SC DHEC R.61-92 Part 280 and SC DHEC UST Assessment Guidelines. 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill the 
sample containers leaving as little head space as possible and immediately capped. Soil samples were 
extracted at the tank ends. UST piping soil samples were taken under the piping at the mechanical 
connections. Samples for volatiles were taken using the Encore sampler and T-handle. 

The samples were marked, logged, and immediately placed in sample coolers packed with ice to 
maintain an aooroximate temoerature of 4 D C. Tools were thoroul!h1v cleaned and decontaminated with ...... .... " 
organic-free soap and water after each sample. 

The samples remained in the custody ofSPORTENVDETCHASN until they were transferred to 
General Engineering Laboratories for analysis as documented in the attached Chain-of-Custody Record. 



. . . 

.. 
XI. RECEPTORS 

A. Are there any lakes, ponds, streams, or wetlands located within 1000 feet 
of the UST system? 

If yes, indicate type of receptor, distance, and direction on site map. 

B. Are there any public, private, or irrigation water supply wells within 1000 

c. 

D. 

feet of the UST system? . 

Ifves, indicate type of well, distance, and direction on site map. 

Are there any underground structures (e.g., basements) located within 100 
feet of the UST system? . 

If yes, indicate the type of structure, distance, and direction on site map. 

IBld2 NH46 - ~round noor partially below GSIJ 

Are there any underground utilities (e.g,> telephone, electricityj gas, water 
sewer, storm drain) located within 100 feet of the UST system that could 
potentially come in contact with the contamination? 

If yes, indicate the type of utility, distance, and direction on the site map. 

'storm drain I 

E. Has contaminated soil been identified at a depth of less than 3 feet below 
land surface in an area that is not capped by asphalt or concrete? 

If yes, indicate the area of contaminated soil on the site map. 

Yes i~o 

x 

x 

x 

x 

x 



Attachment I 
SITE l\'f~ 

You must supply a scaled site map. It should include an buildings, road names, utilities, tank and 
pump island locations, sample locations, extent of excavation, and any other pertinent 
information. 

Site Maps 1,2, and 3 
Photographs 1 thru 4 
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Bl_DG. N~l 46 ~;~ 
~, y /'" PIPIPIG EXCAVAnON " ...... ~7 

STEPS --...../' 

5.5. SPORT 0784-1, 
LIGHT BROliN SAND, 

NO oolOR 

BENEATH LOOSE JrnNT 
5.5. SPORT 0784-J. 
LIGHT BRO\\!ll SAND,' 

NO ODOR 

".A S P HAL T'" 

(A REA) 

LEGENQ 
S.S. - SOIL SAMPLE 

2~' 0 2~' 50' 

... ~~~ .. ~I 
~j GRN'HIC SCAl£ 

S.S. SPORT 0788-6, 
LIGHT BRO\\!ll SAND,

NO ODOR 

EXCAVAnON, 
o· x II' x 8' Deep 

STORM [tRAIN 

fORMER UST NH46-5-' 

75' 

...... , 

S.S. SPORT 0788-t, 
IGHT BROWN SAND, 

fUEL OIL ODOR 

SPORTENVDETCHASN 
1899 North Hobson Ave. 

North Charleslon, se 
294011-2108 

Site Map 2 
UST NH4f6-5 

Charleston Naval Base 
Charleston, SC 

PI 103) 743-8777 
OWG 0,1',1£: 03 SEP 98/DWG NAME: \ _ )46_2 

• 



UST NH46--5 ' 

SO' o SO' tOOl" .50' 

CR_C SCALE 

I\; Iy - "-/ I 

-----''(: <16 

SPORTENVDETCHASN 
1899 North Hobson Ave, 

North Charleston, SC 
29405-2106 

Ph, (803) 743-8777 

/ 

Sile Map 1 
UST NH46-5 

Charleslon Naval Base 
Charle~llon. SC 

'OW<> DATE: 01 SEP 981 OWG NAME: NH-46_1 



~. 

LOC,HION OF 6" GASH AT '6' 
BELOill GROUND SURF ACE LE\IEL, 

CAUSED BY 13ACK-HOE DURING EXCAVAnON 

5-55 GAL DRUMS OF SOIL 
IMPACTED WITH CLEAN FUEL OIl. __ ---, 
WAS SEGREGATED AND SAMPLE[I 

FOR DISPOSAL (5.5. SPORT 0788-1) 

5.5. SPORT0788-4, 
8' BELOW GSL, 

LIGHT BROWl'l SAND,-' 
NO ODOR 

APPROXIMA TEL Y 50 GAL. 
C FUEL OIL LEAKED OUT 

AT 6' DEPTH 

LEGEND 

5.5, - SOIL SAMPU: 
GSl - GROUND SUFIF ACE LEVEL 

o 
25' __ ---1 25' 

GF!APHIC SCALE 

f3LDG. NH 46 
PLUGGED 1/2" CD COPPER 

:/ SUPPLY c!c RETURNI PIPES 

F-- =:", <: SIDEWALK 

5.5. SPORT 0788-5, 
lIGH T BROWI'I SAND, 

NO ODOfI 

'-f,(f. 2" STEEL VENT PIPE 

I UST EXCAVAnON, 
I 20'x 8'x 8' Deep 

FORM'ER UST NH46-5 

5.5., SPORT 0788-3, 
LIGHT BROWl'l SAND, 

NO ODOR 
8' BELOW GSl 

(0 NO GROUND WATER WAS ENCOUNTERED) 

SPORTENVDETCHASN 
1899 Horllh Hobsoft Ave. 

Hor.lh Charlealoft, SC 

2S1405-21011 
Ph. (SI03) 743-8777 

Site Map 3 
UST NH46-5 

Charleston Naval Base 
Charleston, SOC 

owe DATE: 16 SEP 9SIOWG NAMIE: NH-46_3 

I 



USTNH46-5 
• 

stairs . 
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......... 
~:~. 

, 

f 

Photo 2:'Fuef oii·;Pm. 
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Attachment II 
ANALYTICAL RESULTS 

You must submit the laboratory report aild chain-of-custody fonn for the sampies. Tnese sampies 
must be analyzed by a South Carolina certified laboratory. . 

Certified Analytical Results 
Chain-of-Custody 



Client: 

ContaCt: 

GENERAL ENGINEERING LABORATORIES 
.\It!tril1f! roc/en·"f /U!t'U./j lI"iril a nsioll (nr 1OlIIormu: 

Supervisor of Ship Building & Conversion 

SUPSHIP-Ponsmouth Detachment-Env. 
1899 North Hobson A YO. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 

Project Description: SUPSHlP·Ponsmouth Detachment 

cc: NPWCOOl97 

SamplelD 

Lab ID 
Mattix 
Date Collected 
Date Received 

Priority 
Collector 

Report 0.: Sepc=ber 02. 1998 

: SPORT0784-1 

: 9808866-01 

: Soil 
: 08l2S198 
: 08l2S198 
: Routine 

: Client 

La ..... IOr!Cerdr_ 
STAtE GEL £PI 
FL £87156187290 £8747l1S7 
NC lJ3 
sc 
"IN 

iGi2U 
OZ93< 

iOSil 
02934 

Page 10f3 

Parameter Qualifier Result DL RL Units DF ADalySl Dale Time Butch M 

Volatile Organics 
BTEX + NAPTH . • S items 
Benzene U NO 0.560 1.12 uglkg 1.0 
Ethylbenzene U NO 0.336 1.12 uglkg 1.0 
Naphthalene U NO 0.672 1.12 uglkg 1.0 
Toluene U NO 1.01 1.12 uglkg 1.0 
Xylenes !TOTAL) U ND 0.784 2.24 ug/kg 1.0 

Extractable Organics 

Polynuclear Aromaric H)'drocarboru - J6 items 
Acenaphthene U NO 158 330 ug/kg 1.0 
Acenaphthyle .. U NO 145 330 ug/kg 1.0 
Anthracene U NO 8S.8 330 ug/kg 1.0 
BenzOl a)anthrdcenc U NO 66.0 330 uglkg 1.0 
Benzo(alpyrcne U NO 72.6 330 uglkg 1.0 
Be1UOlb)n uoranthene U NO 142 330 uglkg 1.0 
Benzotghi)perylcne U NO 79.2 330 uglkg 1.0 
Benzo(k)nuoranthene U NO 132 330 u&!kg 1.0 
Chryse .. U NO 52.8 330 uglkg 1.0 
Dibenzo(a.h)anthracene U NO 82.S 330 uglkg 1.0 
Auoranthenc U NO 66.0 330 uglkg 1.0 
Fluorene U NO 112 330 uglkg 1.0 
IndenoC 1.2.3-c.d)pyrcne U NO 79.2 330 uglkg 1.0 
Naphthalene U NO ISS 330 uglkg 1.0 
Phenanthrene U NO 59.4 330 uglkg 1.0 
Pyrene U ND 72.6 330 uglkg 1.0 

The following prep procedures we .. performed: 
GClMS Volatiles (8260 HigbLevell 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 

o Prinlcd nn ~~cled poaper. 

JEB 08/30198 1552 129984 

RLC 08/28/98 1800 129634 2 

JEB 08/30198 0900 129984 3 

IIIII~I ~III ~~llln I~I ~I~IIII~ ~IIII 
"9808866-01" 



• 
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Client: 

ConlaCl: 
Project Description; 

co: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
.\Jeerim! IOd,,-," Os IIt'ed ... with CI risioll f(n' (()IIIorTrJ\I: 

Supervisor of Ship Building &: Conversion 
SUPSHIP-Ponsmoulh Detachmenl-Env. 
1899 NOM Hobson Ave. 
NOM Charleslon. Soulb Carolina 29405-2106 
Mr. Bi11 Hiers 
SUPSHIP-Ponsmoulb Detachment 

Repon Date: September 02. 1998 

SarnplelD : SPORT0784-1 

LabonlGr! Cenin.::..-. 
STATE GEL EPI 
FL E87156187294 E874721117 
NC III 
SC 10120 10582 ........... 

y~~ 

Pal" 200 

Parameter QuaJiOer Result DL RL Units DF Analyst Date TIme Balch M 

GC/MS Base/Neutral Compounds RDH 08/26198 2015 129634 4 

Comments: 
Data reponed in mass/mass units is reponed 'as recelvecJ". 

Surrogate Rrcovery Test Percent~ A~eptable Liwiti 

2-Auorobiphenyl M610 80.5 (30.0 - 115.) 
Nitrobenzene-dS M6JO 95.0 (23.0 - 120.) 

0' 

p-Terphenyl-d14 M610 83.5 (37.3 - 128.) 
Bromoiluorobenzene BTEX+NAP-8260B 74.5 (53.5 - 154.) 
Dibromotluoromethane BTEX+NAP-8260B 89.6 (63.4 - 136.) 
Toluene-d8 BTEX+NAP-8260B 109. m.1 - 137.) 

M.Method M.thod.Description 

MI SW8468260B 
M2 EPA 8270 
M3 EPA50J5 
M4 EPA3S50 

Notes: 
The qualifiers in Ibis repon are defined as follows: 
ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration les. Ihan Ibereporting limit (RL) .. d greoter Iban lb. delection limit CDL). 
U indicates thar the ana!yte was not detected at a concentration greater than the detection limiL 
• indicate.lblll a qualilY control analyte recovery is outside of specified ac .. pt .... criteria. 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(843) SS6-8 171 • Fax (843) 766-1178 ., 
III Printed on ~-clcd pap«. 

*9808866-01* 



· - i. 

Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 
Jleelillfl ICu/ay OJ 1I~t:li.f uO;li. a lo;S;rJll u"" mlllormu: 

Supervisor of Ship Building &: Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Detachment 

Repon Date: September 02. 1998 

SamplelD : SPORT07Il4-! 

M.Method 

This data repan has been prepared and reviewed 
in accordance with General Engineering LaboratOries 
slandard operating procedures. PIe ... direct 

Method-Description 

any questions 10 your Project Manager. Karen Blakeney at (803) 769-7386. 

Review By 1 

POBox 30712· CharleSlon. SC 29417 • 2040 Sav.ge Road· 29414 

(843) 556-8171· Fax (843) 766-1178 

o Prinled on recycled p:lpero 

Labontory C __ 

STAlE GEL EPt 
FL E871'6II7l94 E8747l1l' 
NC 233 
SC 10120 10S82 
no 02934 02934 

Page 30f3 

'9808866-01' 



Clienl: 

Contact: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachmenl-Env. 
1899 North Hobson Ave. 
North Charleslon. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Ponsmouth Detachment 

cc: NPWCOO 197 

Sample ID 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Repon Date: September 02. 1998 

: SPORT0784-2 
: 9808866-02 
: Soil 
: 08/2S198 
: 08/2S198 
: Routine 
: Client 

Laban .... c._ 
STAlE GEL EPI 
FL ES71S6/87294 E8747218,.. 
NC 233 
SC IOlll) 10582 

Pa8e lof2 

Parameter Qullliner Result DL RL Units DF Analyst Date TIme Batch M ------
V ol;itile Organics 
BTEX + NAPTH. - 5 i,.".. 
Benzene U ND 0.500 1.00 uglkg 1.0 JEB 08/30198 1520 129984 

Ethylbenzene U NO 0.300 1.00 uglkg 1.0 
Naphthalene U NO 0.600 1.00 uglltg 1.0 
Toluene U ND 0.900 1.00 uglkg 1.0 
Xylenes I TOTAL) U NO 0.700 2.00 uglkg 1.0 

The following prep pra<:edures were performed: 
GClMS Volatiles (8260 High Leve\) lEB 08/30198 0900 129984 2 

Comments: 
Data reponed in mass/mass unilS is reponed 'as received'. 

Surrogate Recove..,. Test Percent"" Acceptable Limits 
---------~--------------------------

Bromofluorobenzene 
Dibromotluoromethane 
Toluene-d8 

M-Methoci 

MI 
M2 

BTEX+NAP-8260B 83.3 
BTEX+NAP-8260B 81.5 
BTEX+NAP-8260B 9S.9 

Metbod-Dncription 

SW8468260B 
EPAS035 

(53.5 - IS4.) 

(63.4 - 136.) 
(72.1 - 137.) 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) S56-8171 • Fax (843) 766-1178 o Pnnlcd on recyc~ popel'. 

IIII~ 
'9808866-02· 



Client: 

Contact: 
Project DescripTion: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building &. Conversion 
SUPSHIP-Portsmoulll Detachmclll-Env. 
1899 NOM Hobson Ave. 
NOM Charleslon. Soulll Carolina 29405-2106 
1I1r. Bill Hiers 
SUPSHIP-Porumoulll Detachment 

Repon Date: September 02. 1998 

Sample ID : SPORT0784-2 

M.Melhod Method-DeSCription 

Notes: 
The qualifiers in this repan are defined as follows: 
NO indie .. es that the analYle Wi.' nOI acteclrd .. a concentr:llion grealer Ihan Ibe d.leclion limit. 

Labontotyc. __ 

STATE GEL EPI 
fL E871'6187294 E8747:z117' 
NC 233 
SC 10120 10S82 
IN 02934 02934 

Pase 20f2 

J indicales presence of analyt_ al a concenU'lltion less !han Ine r:;>orting limit (RL) ana greater lIIan Ihe aetection linutIDL). 
U indicates LfIa! the 2."l..a!y:e wa: ne; dc:ected ai i cont=cntration greater than the delcction limiL 
• indicates that a qualiry c.~nuol analytc recovery is outside ot "pecified acceptance criteria. 

This data repon has been prepared and reviewed 
in accordance with Gellc:nll Engineering Labor:ltories 
slanGard operatin~ procedures. PI ... e airect 
any queslions [0 your Project Manager. Karen Blakeney at (803) 769·7386. 

Reviewed By 

POBox 30712 • Charles Ion. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fax (843) 766-1178 o Prinl~ on ~'cled paper. 

"9808866-02' 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Jleer;II'i IO("/\"s 11t!(!(iJ lril" U \';.\';011 tor 1Ol1IOrmll: 

Supervisor of Ship Building'" Convenion 
SUPSH1P·Porumouth Detachment·Env. 
1899 NOM Hobson Ave. 
Nonh CharleslOJl, South Carolina 29405·2106 
Mr. Bill Hiers 

Project Description: SUPSHlP·Ponsmouth Detachment 

cc: I\'PWCOO 197 

SampJelD 
!...ab !D 
Matrix 
Date CoUected 
Date Received 
Priority 

CoUoclOr 

Repon Date: September 02. 1998 

: SPORT0784-3 
. n .. n .......... "' .. 
; :1CVQOoo-v,) 

: Soil 
:08125198 
: 08/25/98 
: Routine 

: Client 

Labora...,.~ 

STATE GEL EPI 
F1. [87156/87294 ElI7472187.·. 
Ne ::33 
SC 10120 tOS82 
TN 02934 029301 

Page 10f3 

Parameter Qualifier Resull DL RL Units OF Anal),st Dale Time Dalch M 

Volatile Organics 
BTEX + NAPTH . • S items 
Benzene 

" Ethy1benzene 
Naphthalene 
Toluene 
Xylenes (TOTAL) 

Extractable Organics 

U 
J 

U 
J 

NO 
63.2 
388 
NO 
183 

Po/~'nucLear Aromaric Hydrocarbons. J 6 iltnlS 

Acenaphthene U NO 
Acenaphthylene U NO 
Anthracene U NO 
Benzola)anmracene U NO 
BenzOl a)pyrene U NO 
Benzel b}f1uci&."'l.therae .. NU v 

Benzo(ghi)perylene U NO 
Benzo(k)flucmnthene U NO 
Chrysene U NO 
Oibenzo(a.h)anthracene U NO 
Fluoranthene U NO 
Auorene 14400 
1ndenn( 1.2.3-<:,d)pyrene U NO 
Naphthalene 16100 
PheiUifitntt:ne 29800 
Pyrone U NO 

The roUowing prep procedures were performed, 
}ClMS VolatiJes (8260 lIigh Level) 

54.5 
32.7 
65.4 
98.1 
76.3 

6340 
5810 
3430 
2640 
2900 
5680 
3170 
5280 
2110 
3300 
2640 
4490 
3170 
6200 
2380 
2900 

109 uglkg SO. 
109 uglkg SO. 
109 uglkg SO. 
109 uglkg 50. 
218 uglkg 50. 

13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 
13200 uglkg 40. 

POBox 30712' Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171' Fax (843) 766-1178 o Pnnt\."(1 on f"CC'ycied p:aper. 

JEB 08/31/98 1323 129984 

RLC 08/28198 1828 129634 2 

JEB 08/30/98 0900 129984 3 

IIIIIJ 
·9808866-03· 



.-

.. 

Client: 

Contact: 
Project Description: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP·Porumouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405·2106 
Mr. Bill Hiers 

SUPSHIP·Ponsmoulb Derachmem 

Repon Date: September 02. 1998 

Sample ID : SPORT0784-3 

Laban...,. Certilkati_ 

STAlE GEL EPI 
FL E!71S6187294 W<72. 
NC nl 
sc 
TN 

iOlZu 
02934 

10582 
02934 

Pase 20f3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

GeMS BasciNeutrai Compounds 

Comments: 
Data reponed in mass/mass units is reponed 'as recci'"cd t

• 

Surrogale Recovery 

2-Fluorobiphenyl 
Nitrobenzene-d3 
p-Terphenyl-d 14 
Bromofluorobenzene 
Dibromoiluoromettwle 
Toluene-d8 

:\I. Method 

MI 
M2 

'" .". J 

M4 

Nores: 

----
Test 

M610 
M610 
M610 
BTEX+NAP-8260B 
BTEX+NAP-8260B 
BTEX+NAP-82I\OJj 

The qualifiers in Ibis repon are defined as foDows: 

Percent9D _ •... _---_. 
0.00* 
564." 
0.00· 
93.9 
81.3 
93.0 

Method-Description 

SW846 8260B 
EPA 8270 
EPA503S 
EPA 3550 

Acceptable Limits 

(30.0 - lIS.) 
(23.0 - 120.) 
137.3 - 128.) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1 137.) 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

RDH 08/26/98 2015 129634 4 

J indicates presence of analyte al a concentration Jess Iban the reporting limit (RL) :md greater than the detection limit (Dl). 
U indicates that Ibe analyte was nOt detected al a concentr:ltion greater Ihan Ibe dOlection limit 
=- indicates that a quaHty control anaIyte recovery "is outside of specified acceptance critcrin. 

POBox 30712· Charleston. SC 29417 • ~040 Savage Road· 29414 

(843) 556-8171 • Fax (843) 766-1178 

'0 Primed on recyclm p:1pet. 

"9808866-03· 



• • • .1 

Oient: 

Conl8Cl: 
Projcct Description: 

ce: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building &: Convenion 

SUPSHIP·Ponsmouth Detachment·Env. 
1899 Nonh Hobson Ave. 
Nonh Charleston. South Carolina 29405·2106 
Mr. Bill Hi.,. 

SUPSHIP·Ponsmouth Detachment 

Rcpon Date: September 02, 1998 

SamplelD : SPORT07l14-3 

M-M.thod 

This data repon bas been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method.Description 

any questions to your Project Manager, KMen Blakeney at (803) 769·7386. 

~evieWed By \ 

-
POBox 30712 • Charleston. SC 29417 • 2040 Savage Road' 29414 

(843) 556-8171 • Fox (843) 766-1178 o Prinlte1.i on ~C'led paper. 

~C_ 

STAlE GEL EPI 
R. El7t56l8'7l94 El747vr7' 
HC 233 
SC tOtlO tll582 
n.., 02914 02934 

Page 30f3 

'9808866-030 



~<5' . ''vJ<:' OO~l Gener,,1 Engineering 1.:1' ·s.lnc. 
21140 SavilS' Road . 
Clmrlcslnn. Soulh C,mllilld _ .1-1,)7 

I I CHAIN OF CUS~~~ RE~9RD g~;,~~~,!~I~~~"hCarolin.29417 
Page--L- of __ '"""1"tJ()Q.W~ y.,. (803) 556-8171 

Client NameJFacility Name I SAMI'I.E ANAI.VSIS REQIIIREIl •• - .. - .. _ ... .j.,if .po ;,. a ".11' ... tM.h 11M f .. I' it! the buus III indinl,r wMa.. I 

S· .... -.,.,. - -r-.. - tJ:2 1 1 1 1 1 1 1 1 1 1 1 I" ...... q •• "'., .......... ~ .. 
t-'O n1" (- Nil Y£.Te H1t 5 I" t> f ! !fi' :! D 'B!\ 

Collected bylCompany ;! i ! j jr ~. t 1 .~ ~ 0Q L 34 q 2)L 

. -, 

oJ ~ IJ 1 8 f· ~ '1 ~ II I ! ! -" t e ~ ~ ~ 
SAMPI-E ID DATE TIME ~ ~ 8 ~!~ i ~ i! ~I ~ ~:! i ! :~ ! ! ~ ~ OJ ;H ~ ~ RemarkS .. 

1/11. M~ 
~ JPDRr 0'1 ffLJ-1 ItJJ/--51J;1 0 f(ffiJ ~f j ./ fHldE'lt {j II fit!.lL ____ . I 
'O~k¥Jt',i T /1 1.1ItI-2 s;. j, ~ I... D"""?· II 

. ~"1.J ~ --:-1-1-1-1-1-1-1-1-1' I I I I I -I , ,-I--,:il' p,'JXl. (uv~l1L 
v' !/1 17 'A- I 

19?~TOU~ I.~~-kl; "am. . . . . • . 
I fi U A~'" (OL .i ... , 

,~, lUcvlt 1/1'" 

-or. ...... 
I~ .~1 /zrM 1>,(0 

1 ___ 11_____ V_II_. __ .1_ "'_11. • .. 1.1.. _ .. _--' 

.," "1.-. "'? P' I Dote: 1"-'; 
~ 

---



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Porumouth Detachmcnt-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 294()j-2106 
Mr. Bill Hiers 

Projecl Description: SUPSHIP-Porumouth Detachment 

cc: NPWCool97 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Repon Date: September 10. 1998 

: SPORT0788-1 
: 9809045-01 
: Soil 
: 09101198 
: 09101198 
: Routine 
: Client 

Labon..., C.niIIca_ 

ST A 1C GEL EPI 
A. ES71W17294 ES7472J871 
Ne 233 
SC 10120 10582 
11< 0293< 0293< 

Page 10D 

Parameter Qualifier Result DL RL Units DF Analyst Dato Time Batcb M 

Vol.dle Orga!!!cs 
BTEX + NAPTH. - S irems 
~nzene 

cthylbenzene 
Naphthalene 
Toluene 
Xylenes (TOTAL) 

Extractable O'1anics 

5260 
47000 
S0400 
21100 
90400 

Polynuclear Aromatic Hydrocarbons. J 6 items 
Acenaphthene U ND 
Acenaphthylene U ND 
Anthracene U ND 
BenzOl a )anthracene U ND 
Benzol a)pyrene U ND 
BenzOl b )f1uoranthene U ND 
BenzOl ghi)perylene U ND 
Benzo(x)f1uoranthene U ND 
Chrysene U ND 
Dibenzo(a,h)anthracene U ND 
Auoranthene U ND 
Fluorene U ND 
Indenoi 1.2.J-c.d)pyrene U ND 
Naphthalene U NO 
Phenanthrene U ND 
Pyrone U ND 

.. ~ eoUowinC prep procedures were performed: 
.:IMS Volatiles (8260 High Level) 

680 
408 
816 

1220 
952 

32000 
29300 
17300 
13300 
\4700 
28600 
16000 
26600 
10700 
16700 
13300 
22600 
16000 
1t~fV\ 
.... JUV 

12000 
14700 

1360 ug/kg SOO 
1360 ug/kg 500 

1360 ug/kg 500 
1360 ug/kg 500 
2720 ug/kg 500 

66600 ug/kg 200 
66600 ug/kg 200 
66600 ug/kg 200 

66600 ug/kg 200 
w.;oo u;.'kg 200 
66600 ug/kg 200 
66600 ug/kg <00 
66600 ug/kg 200 

66600 ug/kg 200 
66600 ug/kg 200 
66600 ug/kg 200 
66600 ug/kg 200 

66600 ug/kg 200 
«= 
~~ "ii/kg 200 
66600 ug/kg 200 

66600 ug/kg 200 

PO Box 30712· Charleston. SC 29417 • 2().10 S.v.ge Road· 29414 

(803) 556-8171· Fax (803) 766-1178 o Pnnled on recycled ~r. 

TCL 09109198 1407 130654 

ICB 09/08198 1625 130324 2 

, 

TCL 09102198 1038 130654 3 

1I11~ I~ ~1~llIm III 
·9809045-01· 



GENERAL ENGINEERING LABORATORIES La........, c._ 

Oient: 

Conracc 
Project Description: 

ce: NPWCOOl97 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 North Hobson Ave. 
North CharleSlon. South Carolina 294OS-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Detachment 

Repor! Dare: September 10. 1998 

SarnplelD : SPORT0788-1 

STATE GEL £PI 
R.. E871.56187294 £874721871 
Ne 233 
SC 10120 lMIl 
1N 02934 02934 

Page 20n 

Parameter Qualifier Result DL RL UnilS OF Analyst Date Ti.... Batch M 

GClMS Base/Neutral Compounds 

CODUDenlS: 
A dilution was required for Extractable Organics due to malrill 
interference. As a result the detection limits are elevated. 

Data reponed in mass/mass unirs is reponed 'as received' 

CPU 09/03198 OO4S 130324 4 

---------_. _._----

2-Auorobiphenyl 
Nitrobenzene·dS 
p-Terphenyl-d14 
Bromotluorobenzene 
Dibromofluoromethane 
Toluene-d8 

M-Method 

MI 
M2 
M3 
M4 

Notes: 

Test 

M6lO 
M6lO 
M6lO 
BTEX+NAP-826OB 
BTEX+NAP-826OB 
BTEX+NAP-8260B 

Tnc quaiiiiers in this repon arc defined as faHows: 

Percent" 

0.00* 
0.00* 
0.00· 
lOl. 
82.4 
121. 

Method.Description 

SW846 8260B 
EPA 8270 
EPAS03S 
EPA3SS0 

(30.0· liS.) 
(23.0 - 120.) 
(37.3 - 128.) 
(S3.S - IS4.) 
(63.4 - 136.) 
(72.1- 137.) 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit (DL). 
U indicares that the analyte was not detected at a concentration greater than the detection limiL 
• indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

POBox 30712· Charleston_ SC 29417 • 2040 Savage Road· 29414 

(803) S56·8171 • Fax (803) 766-1178 
.If>. _ 

·980904S~1· 



Client: 

Contact: 
Project Description: 

co: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building" Conversion 
SUPSHIP·Ponsmouth Detachment·Env. 
1899 North Hobson A YO. 

North Charleston. South Carolina 29405·2106 
Mr. Bill Hie .. 
SUPSHlP·Ponsmouth Detachment 

Repon Date: September 10. 1998 

SamplelD : SPORT078!l·! 

M-Method 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. PI .... direct 

Method.Descriptioa 

any questions to your Project Manager. Karen Blakeney at (803) 769·7386. 

POBox 30712 • Charleston. SC 29417 • 2040 Sav.ge Road· 29414 

(803) 556-8171. Fax (803) 766-1178 
ft 
t;,~ Prinled on renclcd _ocr. 

Laban..., c. __ 
STAlE GEL EPI 
FL E871~6IBn94 El7472187 
NC 233 
SC IOllO 10$.82 
1N 02934 02934 

Page 30f3 

'980904~-OI' 



Clien!: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
\/ttrin.rt IOC/U)"S IU!~tiS \1';111 d ";SiOiI for tomo,.rmt', 

Supervisor of Ship Building & Conversion 

SUPSHIP-Ponsmouth Detachment-Env. 
1899 NOM Hobson Ave_ 

NOM Charleston_ South Carolina 29405-2106 

Mr. Bill Hiel1 

Proj • .ct Description: SUPSHIP·Ponsmouth Detachment 

ee: NPWCOOl97 

SarnpJelD 

LablD 
Matrix 

Date CoUected 
Date Received 
Priority 

Collector 

Repon Date: September 10, 1998 

: SPORT0788-2 

: 9809045-02 

: Soil 
: 09/01/98 
: 09101/98 

: Routine 
: Oient 

LaborMory Cel"dlbdonl 

STAlE GEL EPI 
FL E811'6I87294 Eli747218 
NC 
SC 
TN 

233 
10120 
02934 

10582 
02934 

Page lof2 

Parai''iieter DL Uniis DF Aoaiyst Dale Time Balch M 

Volatile O"8anics 
BTEX + NAPTH. - 5 j"ms 
Benzene 
EthyJhenzene 
Naphthalene 
Toluene 
Xylones (TOT ALl 

U 
J 

U 

NO 
0.520 

NO 
1.66 
2.66 

The following prep procedures were performed: 
GClMS Volatiles (8260 High Level) 

Commeots: 
Data reponed in mass/mass units is reponed 'as received'. 

Surrogate Recovery Test 

Bromofluorobenzene BTEX+NAP-8260B 
Dibromofluoromethane BTEX+NAP-8260B 
Toluene-d8 BTEX+NAP-8260B 

M -Metbod 

MI 

M2 

0.500 1.00 uglkg 1.0 

0.300 1.00 uglkg 1.0 

0.600 1.00 uglkg 1.0 

0.900 1.00 uglkg 1.0 

0.700 2.00 uglkg 1.0 

Percent" Acceptable Limits 

98.9 (53_5 - 154.) 

81.6 (63_4 - 136.) 

72_1 (72.1 - 137.) 

Metbod-Descriplion 

SW8468260B 

EPA 5035 

POBox 30712· Charleston. SC 29417 • 2040 Savage Road· 29414 

(803) 556-8171. Fax (803) 766-1178 .... 

TCL 09104/98 2302 130654 

TCL 09/02198 1055 130654 2 

*9809045-02* 



CliOlu: 

Contact: 
Project Description: 

cc: NPWCOO 197 

GENERAL ERiINEERING LABORATORIES 

Supervisor of Ship IWding 8< Conversion 
SUPSHIP-Ponsm .... Detachmcnt-Env. 
1899 Nonb Hobson .... . 
Nonb Charleston. s.m Carolina 2940S-2106 
Mr. Bill Hiers 

SUPSHIP-PonsmoIl'Dctaclunent 

Rep.Datc: September 10. 1998 

Sa.rnp!e ID : SPORTOiSS-2 

MaMetbod :.tbod-Deocripliou 

Notes: 
The qualifiers in this repon are defined as follows: 
NO indic:ues tha~ the analyte was not detected at a conc~on greater than the detection limiL 

Labor'll.,. Cerdlk::atiGal 

STAn: Ga EPI 
R. £87156187294 £87'721871 
He 233 
sc IOi20 
TN 0293< 

1D!iIlZ 
0293< 

Page 20f2 

J indicates presence of analyte at a concentration less thaa.. reponing limil (RL) and gremef than the detection limit (DL). 

U indicates that lhe analyte was not detected at a concen~ greater than me detection limiL 
* indicates that a quality conuol analYle recovery is outsUkclf specified acceptance criteria. 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions 10 your Project Manager. KMen Blakeney ar813) 769-7386. 

POBox 30712 - Chaeston. SC 29417 • 2040 Savage Road. 29414 

(803lSS6-8171. Fax (803) 766-1178 *980904S-02* 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship BUilding &t Conversion 
SUPSHIP·Portsmouth DelaChment·Env. 
1899 Nonh Hobson Ave. 
NOM CharleSlon. South Carolina 29405·2106 
Mr. Bill Hiers 

Projcct Description: SUPSHIP·Portsmouth DelaChment 

cc: NPWCOO 197 

Sample 10 
Lab 10 
Matrix 
Date Conected 
Date Received 
Priority 

Collector 

Repon Date: September 10. 1998 

: SPORT0788·3 
: 9809045-03 
: Soil 
: 09101198 
: 09101198 
: Routine 
: Client 

Labantor'! Certiflcadonl 

STAn: Ga EPJ 
FL E87156187294 E87472117. 
NC 2J3 
SiC 10120 10582 
IN 02934 02934 

Page 100 

Parameter Qualifier Result DL RL Units OF Analyst Date lime Balch M 

Volatile Organics 
BTEX + NAPTH. ·5 items 
Benzene U NO 0.620 1.24 uglkg 1.0 

Elhylbenze .. U NO 0.372 1.24 uglkg 1.0 
Naphthalene 1 0.831 0.744 1.24 uglkg 1.0 
Toluene 1 1.13 1.12 1.24 uglkg 1.0 
Xylene. (TOTAL) 1 1.18 0.868 2.48 uglkg 10 

Extractable Organics 
Pol)·nucl.ar Aromatic H)'firocarbons· 16 items 
Acenaphthe .. U NO 160 333 uglkg 1.0 
Acenaphthyle .. U NO 147 333 uglkg 1.0 
Anthracene U NO 86.6 333 uglkg 1.0 
BenzOl a)anthr"acenc U NO 66.6 m uglkg 1.0 
Benzo(a)pyrcne U NO 73.3 333 uglkg 1.0 
Benzo(b)fluoranthc .. U NO 143 333 uglkg 1.0 
Benzolghi)perylene U NO 79.9 333 uglkg 1.0 
Benzo(k)fluoranthc .. U NO 133 333 uglkg 1.0 
Chryse .. U NO 53.3 333 uglkg 1.0 
Dibenzo(a.b)anthracenc U NO 83.3 333 uglkg 1.0 
Auoranthenc U NO 66.6 333 uglkg 1.0 
Auorene U NO 113 333 uglkg 1.0 
!nd-~o(! .2.3-c.d)pyrene U NIl ~nn ", •• _IL._ • n 

17.7 JJJ "IV". •. u 

Naphthalene U NO 157 333 uglkg 1.0 
Phenanthrene U NO 59.9 333 uglkg 1.0 
PyR .. U NO 73.3 333 uglkg 1.0 

Th. following prep procedures ... re performed: 
GCJMS Volatiles (8260 High Level) 

POBox 30712 • Charle'lon. SC 29417 • 2040 Savage Road· 29414 

(803) 556·8171 • Fax (803) 766·1178 

~ Printed nn ............. t-t ..,. ...... 

TCL 09/08198 1355 130654 : 

lCB 09108198 1530 130324 2 

TCL 09102198 1042 130654 3 

IIWOOD 
"9809045-03" 



Client: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building'" Convmion 
SUPSHIP·Porumouth Detachment·En •. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405·2106 
Mr. Bill Him 
SUPSHIP·Porumouth Detachment 

Repon Date: September 10. 1998 

SatnplelD : SPORT0788·3 

LabonIory CmiIIca_ 

STATE GEL EPI 
R. £871.56'87294 EB747218i 
NC 233 
SC 10120 10582 

Page 2of3 

Parameter Qualifier Result DL RL Units DF Analyst Date TIme Batch M 

GClMS Base/Neutral Compounds CPU 09/03198 0045 130324 4 

Comments: 
Data reponed in mass/mass uni[S is reponed 'as received'. 

Su!"rog!t! Recove!"Y T=t Ptfeeiii% Acc:cptabie Limiis -------------------------
2·F!uorobiphenyl 
NitrebenzenewdS 
p·Terphenyl-d14 
Bromotluorobenzene 
Dibromolluoromelhane 
Toluene·d8 

M=Method 

MI 
M2 
M3 
M4 

NOleS: 

M610 
M610 
M610 
BTEX+NAP·8260B 
BTEX+NAP·8260B 
BTEX+NAP·8260B 

The qualifiers in this ropon are defined as follows: 

79.2 
85.3 
85.4 
113. 
78.5 
72.8 

Method·Description 

SWB468260B 
EPA 8270 
EPA 5035 
EPA 3550 

(30.0· liS.) 
<23.0· 120.) 
m.3·128.1 
1.53.5 • 154.) 
(63.4·136.) 
(72.1·137.) 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analyte at a c:oncenltation less than the reporting limit (RL) and greater than the detection limit CDL). 
U indicates that the analytc was not detected at a concentration greater than the detection limit 
• indicates that a quality control anaIyte recovery is outside of specified 3CCep[a.'!!:'e criteria. 

POBox 30712 • CharleslOn. SC 29417 • 2().1() Sav.!!e Road. 29414 

(803) 556·8171· F.x (803) 766·1178 

o Prinlw on M:~-c:IC'd ~. 



Client: 

Contact: 

Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP·Porumouth Oetachment·Env. 
1899 Nonh Hobson Ave. 
Nonh Charleston. South Carolina 2940S·2106 
Mr. Bill Hiers 
SUPSHIP·Porumouth Detachment 

Repon Date: Seplember 10. 1998 

SamplelD : SPORT0788·1 

M_Method 

This daUl repon has been prepared and reviewed 
in accordance wilb General Engineering Laboratories 
standard operating procedlRS. PI .... direct 

Method.Description 

any que"ion. 10 your Projeel Manager. Karen Blakeney ., (803) 769·7386. 

Reviewed By 

PO Box 30712· CharleSlon. SC 29417 • 2040 Savage Road. 29414 

(803) SS6-8 171 • Fax (803) 766·1178 
-"'- ~ .... --

Labon...,. C._ 
STATE (lEI. EPI 
FL E871Wl7l9O E11747l187 
NC 233 
SC 10120 10582 
'TN 029]4 02934 

Page 300 

*9809045-01· 



-. -

Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building &: Conversion 
SUPSHIP-Ponsmouth DelaChment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 2940S-21 06 
Mr. Bill Hiers 

Project Description: SUPSHIP-Ponsmouth DelaChment 

cc: NPWCOOl97 

Sample ID 
LablD 
Matrix 
Date Collected 
Dale Received 
Priority 
Collector 

Repo" Date: September 10. 1998 

: SPORT0788-4 
: 9809045-04 
: Soil 
: 09101/98 
: 09101/98 
: Routine 
: Client 

La~C.nilI_ 

ST A 1C GEL EPI 
A. E871.56187294 E8747l1874' 
)Ie 2ll 
SC 10120 10582 

C2914 

Pagelof3 

Parameter Qualifier Result DL RL Uolts DF Analyst Date Time Batch M -------------------------------------------------
Vol!!t!!~ Or;:ama 
BTEX + NAPTH. -S ittms 
Qenzene 

-Ethylbenzene 
Naphthalene 
Toluene 
Xylenes (TOTAL) 

Extractable Orgaoles 

6620 
44300 
45800 
22500 
81500 

Po/~71uclear Aromatic Hydrocarbons. 16 items 
Acenaphthene U ND 
Acenaphthylene U ND 
Anthracene U NO 
Benzota)anthracene U ND 
Benzocalpyrene U NO 
Benzolb)f1uoranthene U NO 
BenzOl ghilpetylene U NO 
Benzo(k)f1uoranthene U NO 
Cbrysene U NO 
Dibenzo(a.h)anthracene II NO 
Ruoranthene U NO 
Ruorene U NO 
Indeno( 1.2.3-c.d)pyrene U NO 
Naphthalene U NO 
Phenanthrene U ND 
Pyn:ne U NO 

ne following p ... p procedu .... w .... p.rformed: 
3ClMS Volatiles (8260 High Level) 

588 
353 
705 

1060 
823 

32000 
29300 
17300 
13300 
14700 
28600 
16000 
26600 
10700 
16700 

13300 
22600 
16000 

31300 
12000 
14700 

1180 uglkg 500 

1180 uglkg 500 

1180 uglkg 500 

1180 uglkg 500 

2350 uglkg 500 

66600 uglkg 200 
66600 uglkg 200 

66600 uglkg 200 

66600 uglkg 200 
66600 uglkg 200 
66600 uglkg 200 

66600 uglkg 200 
66600 uglkg 200 
66600 uglkg 200 
66600 uglkg 200 
66600 uglkg 200 
66600 uglkg 200 

66600 uglkg 200 

66600 lIaA-o 200 -c:r-D 

66600 uglkg 200 

66600 uglkg 200 

POBox 30712· CharleSlon. SC 29-117 • 2().1() Savage Road· 29-114 

(803) 556-8171 • Fax (8031766-1178 

o Primed on recYl:iN p:lper. 

TCL 09/09/98 17S3 130654 I 

lCB 09/08/98 1M2 130324 2 

TCL 09102/98 105S 130654 3 

1111~~~1 
*9809045-04' 



GENERAL ENGINEERING LABORATORIES LabonlOC'7 CenHicationl 

Client: 

ConlBct: 
Project Description: 

ee: NPWCOOl97 

Supervisor of Ship Building & Conversion 
SUPSHIP·Ponsmouth DetaChmenl·Env. 
1899 Nonh Hobson Ave. 
Nonh Charleston. South Carolina 294OS·2106 
Mr. Bill Hiers 

SUPSHIP·Ponsmouth Derachmenl 

Repon Dale: Seplember 10. 1998 

SarnplelD : SPORT0788-4 

STATE GEL £PI 
FL E87156117294 E87'7218. 
NC 
SC 
'IN 

10120 
02934 

IOS82 
02934 

Page 20f3 

Parameter Qualifier Result DL RL Units OF Analyst Dale Time Batch M 

GClMS BaseiNeulI'aJ Compounds 

Comments: 
A dilution was required for ExuactabJe Organics due to matrix 

interference. As a result, [he detection Limits arc elevated. 

Data reponed in mass/mass units is reponed 'as received', 

CPU 09/03198 004S 130324 4 

---_ .. _.-_._._----------_ ... _. __ ._---
Test Percent9C: Surrogate Recovery Acc<ptable Limits --_:....---------_._.- -_ .. _.-

!·Auorobiphenyl 
':--litrobenzene-dS 
p·Terphenyl-d14 
Bromofluorobenzene 
Dibromotluoromcthane 
Toluene-d8 

:\f. Method 

MI 
M2 
M3 
M4 

Notes: 

M610 
M610 
M610 
BTEX+NAP·8260B 
BTEX+NAP·8260B 
BTEX+NAP·8260B 

The quaiifiers in this repon are defined as follows: 

0.00" 
0.00" 
0.00" 
101. 
87.8 
119. 

Method·Description 

SW846 8260B 
EPA 8270 

EPA S03S 
EPA3SS0 

(30.0· liS.) 
(23.0· I~O.) 
(37.3·128.) 
(S3.S· IS4.) 
(63.4 • 136.) 
<72.1·137.) 

ND indicates that the anaJyte was not. detected at a concentration greater than the detection limit. 
J indieales presence of anal),!e aI a eoneenll'a1ion less Ihan Ihe reporting limil (RL) and gr..,er than the delecnon limit (DL). 
U indicates that the analyte was not detected at a concenuation greater than the detection limiL 
• indicates that a quality control anaJYle recovery is outside of specified acceptance criteria. 

POBox 30712 • Charleslon. SC 29417 • 2040 Savage Road. 29414 

(803) SS6·8171 • Fax (803) 766·1178 

---- . 

"980904S-04" 



--

Client: 

Contact: 
Project Description: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building'" Conversion 
SUPSHIP-Porumouth Oetachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Porumouth Detachment 

RepoD Date: September 10. 1998 

Sample 10 : SPORT0788-4 

MaMethod 

This data repan has been prepared and reviewed 
in accordance with Genera.J Engineering Laboratories 
standard operating procedures. Pi .... direct 

Method-Description 

any questions to your Project Manager. Karen Blakeney at 1803) 769-7386. 

Review.1l By I 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road. 29414 

1803) 556-8171' Fax (803) 766-1178 
ft I.' Primed on n::c}"CJcd paper. 

STAlE 
Fl. 
NC 
sc: 

GEL 
E87 "6/87294 
233 
10120 
02934 

09809045..()4* 

£PI 
EB747l/8" 

1()jB2 
02934 

Page 3 DO 



Client: 

Contaet: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP·Ponsmouth Detachment·Env. 
1899 Nonh Hobson Ave. 
North Charleston. South Carolina 29405·2106 
Mr. BiD Hiers 

Project Description: SUPSHIP·Ponsmouth Detachment 

ce: NPWCOOl97 

Sample ID 
LabID 
Matrix 
Date Collected 
Dale Received 
Priority 
Collector 

Repon Date: September 10. 1998 

: SPORT0788·5 
: 9809045-05 
: Soil 
: 09/0\/98 
: 09/0\/98 
: Routine 
: Client 

l.abontory C.~ 

STAlE GEL EPI 
FL ES71'6I87294 E8747l11174~ 
NC !JJ 
SC 10120 10512 
n< 02934 02934 

Page 100 

Parameter Result DL DF Ana!y!t Date Time Ba!cl! M 

Volatile O'llanics 
BTEX + NAPTH. ·5 il<ms 

Benzene J 0.995 0.765 1..53 uglkg 1.0 
Ethylbenzene U NO 0.459 1.53 uglkg 1.0 
Naphthalene U NO 0.918 \.53 uglkg 1.0 
Toluene U NO 1.38 1.S3 uglkg 1.0 
Xylenes (TOT ALl U ND 1.07 3.06 uglkg 1.0 

Extractable O'llllDics 
Polynuclear Aromatic Hydrocarbons ~ 16 items 
Acenaphthene U ND \60 333 uglkg 1.0 
Acenaphthylene U ND 147 333 uglkg 1.0 
Anthracene U NO 86.6 333 uglkg 1.0 

LL • ... •• _lL._ • n 
QU.O ~~~ uwa.. •• u 

n ____ ,_, __ o .. ____ .. .. ~ 
:g~u;u, iII,iU1UUIilI,,;II:;IIII; u .,., 
Benzola)pyrene U NO 73.3 333 uglkg 1.0 
Benzo(b)f1uoran!hene U NO 143 333 uglkg 1.0 
Benzo\ghi)peryle .. U NO 79.9 333 uglkg 1.0 
Benzo\k)f1uoranthene U ND 133 333 uglkg 1.0 
Chryse .. U NO 53.3 333 uglkg 1.0 
Dibenzo(a,h)anthracene U NO 83.3 333 uglkg 1.0 
Fluoranrhene U NO 66.6 333 uglkg 1.0 
Fluorene U NO 113 333 uglkg 1.0 
lndeno( i ,2,3-c.d)pyrene U NO 79.9 333 Ug/kg LO 
Naphthalene U ND 157 333 uglkg 1.0 
Phenanthrene U NO 59.9 333 uglkg 1.0 
i'ymIe U NO 73.3 333 uglkg 1.0 

The following prep procedures .. e .. performed: 
GClMS Volatiles (8260 High Level) 

POBox 30712 • Charleston. SC ::9417 • 2040 Savage Road· 29414 

(803) 556-8171· Fax (803) 766-1178 
.ft. _ 

TCL 09/08/98 1428 1306S4 \ 

JCB 09/08/98 1557 130324 2 

TCL 09/02198 1058 130654 3 

lI~nll 
'9809045-05' 

I~II 



GENERAL ENGINEERING LABORATORIES Laboratory Ctniftcationl 

Clienl: 

Contact: 

Projecl Description: 

cc: NPWCOOl97 

\/l'(',il/:! {o(i(lY\ IIt't'e/X Willi" 1"0;1111 r",. Wll1orrm\', 

Supervisor of Ship Building &t Conversion 

SUPSHIP·Ponsmouth Detachment-Env. 
1899 North Hobson Ave. 

North Charleslon. South Carolina 29405-2106 
Mr. Bill Hiers 

SUPSHIP·Ponsmouth Detachment 

Repon Date. September 10. 1998 

S2.T.p!e ID 

STA'IE GEL £PI 
FL Wl'6IB7l!14 E8747l1B74 
NC 233 
SC 10120 10'82 
TN 02934 02934 

Page 20f3 

Parameter Quallner Result DL RL Units DF Analyst nate Time Batch M 

GC/MS Baso/Neutral Compounds CPU 09/03198 0045 130324 4 

Commena:: 
Data reponed in mass/mass units is reponed 'as received'. 

Surrogate RecO\'ery Test Percent" Acceptable Limits 

!-Fluorobiphenyl M610 83.6 (30.0- 115.) 
'''''-'C#'Nitrobcnzene...cJ.5 M610 91.4 123.0· 120.) 

p·Terphenyl-d14 M610 89.9 (37.3· 128.) 
Bromofluorobenzene B1CX .. NAP-8260B 123. 153.5· 154.) 
Dibromotluoromemane B1CX+NAP·8260B 77.4 (63.4· 136.) 

Toluene·d8 B1CX+NAP·8260B 75.0 172.1· 137.) 

MKMethod Method.nescriptlon 

MI SW846 8260B 
M2 EPA 8270 
M3 EPAS03S 
M4 EPA 3550 

Notes: 
The qualifiers in this repon are defined as follows: 

ND indicates that the analyte was not detected at a concentration greater than the detection limit 
] indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the anaJyte was not detected at a concentration greater than the detection limit. 
• indicates that a quaHry conuoi anaiyte recovery is outside of specified acceptance criteria. 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road. 29414 

1803) 556-8171· Fax 1803) 766·1178 

.0 Prlnled on RCw:-led ft:In.or 

'9809045-05· 



Oient: 

Contact: 
Project Description: 

cc: NPWCOO 197 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 NOM Hobson Ave. 
NOM Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Detachment 

Repon Date: September 10. 1998 

Sample 10 : SPORT0788-5 

M.l\-fethod 

This data repon has been prepared and reviewed 
1n accordance with General Engineering Laboratories 
standard operaljng procedures. Please direct 

Method-Description 

any questions to your Project Manager_ Karen Blakeney at (803) 769-7386. 

POBox 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

STAn: 
FL 
NC 
SC 
TN 

GEL 
E87156/87l94 
!J3 
10120 
02934 

(803) 556-8171. Fax (803) 766-1178 '980904~-Il~' 

EPI 

10582 
02934 

Page 30f3 



. , 
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GENERAL ENGINEERING LABORATORIES Labora....,. c. __ 

Client: 

Conw:t: 

Supervisor of Ship Building &: Conversion 
SUPSHIP-Ponsmoulb Detachment-Env. 
1899 NOM Hobson Ave. 
NOM Charlesto •• Soulb Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmoulb Detachment 

cc: NPWCOO 197 

Sample ID 
LablD 
Matrix 
Date Collected 
Dale Recei ved 
Priority 

Collector 

Report Date: September 10. 1998 

: 9809045-06 
: Soil 
: 09101198 
: 09/01198 
: Routine 
: Client 

STATE GEL EPI 
FL E87156187194 E87472J874' 
NC 233 
SC 
IN 

!()!20 

02934 02934 

Page I of 3 

Parameter Qualm.r Result DL RL Units DF Analyst Date Time Batch M 

VoiaLile Organics 
BTEX ... NAPTH. - 5 ir.".. 
Benzene 
Ethylbenzene 
Naphthalene 
Toluene 
Xylenes (TOTAL) 

E.tractable Orcanics 

1.81 
2.46 
3.10 
3.94 
SIS 

Poly,,~cleaTA.ro17Ultic Hydrocarbons· 16 items 
Acenaphthe.e U ND 
AccnaphthyJene U ND 
Anthracene U ND 
Benzola)anthracene U ND 
Benzota)pyrene U .~ " .... 
Benzo( b )f1uoranlhenc U ND 
Benzo\ghi)perylene U ND 
BenzoCk)Ouoranthe .. U NO 
Chrysene U NO 
DibenzoCa.h)anthracene U NO 
Auoranlhene U ND 
Auorene U NO 
Indenoc 1.2.3-c.d)pyrene U NO 
Naphthalene U r..u 
Phenanthrene U NO 
Pyrene U NO 

The rollowing prep procedures "'ere performed: 
GClMS Volatiles (8260 High Level) 

MIS 
0.369 
0.738 

1.11 
0.861 

160 
147 

86.6 
66.6 
73.3 
143 

79.9 
133 

53.3 
83.3 
66.6 
113 

79.9 
157 

59.9 
73.3 

1.23 uglkg 1.0 
1.23 uglkg 1.0 
1.23 uglkg 1.0 
1.23 uglkg 1.0 
2.46 uglkg 1.0 

333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 
333 uglkg 1.0 

POBox 30712. Charleston. SC 29417 • 2040 Savage Road· 29414 

c8031 556-8171 • Fax (803) 766-1178 

TCL 09/05198 0354 130654 

JPA 09/03198 2042 130324 2 

TCL 09102/98 1106 130654 3 

II"I~~~I mlll~1 
"9809045-06· 



GENERAL ENGINEERING LABORATORIES Laboratory Ce~ 

Client: 

ContaCt: 
Project Description: 

cc: NPWCOO 197 

\/('('rill!.! fOliar's Ih't'lis WiTh tI l'iJiol1 "oJ" tllmmTIlW 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 NOM Hobson Ave. 
NOM Charle"on. South Carolina 2940S-2106 
Mr. Bill Hiers 
SUPS HIP-Portsmouth Detachment 

Report Date: September 10. 1998 

SarnplelD : SPORT0788-6 

ST A'IE GEL £PI 
FL E87156117294 E87472187 
He 233 
sc 
"IN 

10120 
02934 

10!I82 
02934 

Page 20f3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

GCIMS Base/Neutral Compounds CPU 09103198 004S 130324 4 

Comments: 
Data reponed in mass/mass units is reponed 'as received', 

Surrogate Recovery Test PerceDt% Acceptable Lilnlts 

2-F1uorobiphenyl M610 87.7 (30.0 - liS.) 
Nitrobenzene-dS M610 7S.3 (23.0 - 120.) 
p-Terphenyl-d 14 M610 7S.S (37.3 128.) 
Bromotluorobenzene BTEX+NAP-8260B 9S.2 (S3.S - 154.) 
Dibromotluoromcthane BTEX+NAP-8260B 81.3 (63.4 - 136.) 
Toluene-d8 BTEX+NAP-8260B 72.1 (72.1 - 137.) 

M- Method Method-Description 

MI SW846 8260B 
M2 EPA 8270 
M3 EPA 5035 
M4 EPA 35S0 

Notes: 
The qualifiers in this report are defined as follows; 
ND indicates [hat the analytc was not detected at a concentration greater than the detection limit. 

J indicates presence of anaIyte at a concentration less than the reporting limit (RL) and greater than the detcction limit (DL). 

U indicates that the analytc was nO[ detected 81 a concentration greater than the detection limit . 
• indicates [hat a quality control analyte recovery is outside of specified acceptance criteria. 

PO Bo. 30712 • Charleston. SC 19417 • 2040 Savage Road. 29414 

(803) 556-8171· Fa. 1803) 766-1178 
ft. 

'980904S-Q6' 



· -. 

Clienl: 

Contact: 
Project Description: 

cc: NPWCOOl97 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building'" Conversion 
SUPSHIP·Ponsmouth Detachmenl·Env. 
1899 North Hobson Ave. 
North Charleslon. South Carolina 29405·2106 
Mr. Bill HierS 

SUPSHJP·Ponsmouth DetaChment 

Repon Date: Seplember 10. 1998 

Sarnple ID 

MaMetbod 

This dala rcpan has been prepared and reviewed 
in accordance with General Engineering Laboratories 
slandard operating procedures. Ple .. e direct 

Method.DescriptioD 

any questions 10 your Project Manager. Karen Blakeney a11803) 769·7386. 

-.Reviewed By 

c 
POBox 30712 • Charleslon. SC 29417 • 2040 S.v.ge Road. 29414 

(8031556·8171. Fax (8031766-1178 

.0 Printftl on rec'o'cled DaDrl'. 

LabonoIoryC_ 

STAn; GEL EPI 
FL E87156<17294 E87472i174 
NC 233 
SC 
TN 02934 

·9809045.Q6· 

IGSSl 
02934 

Page 30f3 
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- '-' ,--., -- . 
General Engineering l..t .':5, Inc. • ~ ., ~ I 

CHAIN OF CUSTODY RECORD 
Page or __ 

2040 Savage Road 
Charleston, Soulh C.-rolil J 19407 
P.O. lIox 30712 
Charleston. SOlllh C:unlinu 2g411 
(803) 556-8171 

Client NarnelFacility Name ;:''''Mt"LI:. I't.I'\I"U.T:!tI:t "~Kt:U 11.)- __ rll_IIOSllCCirYq\IC'Cirlle~ ... dhodf, I II ... ~_.Ioo .......... _ ... : ........... ...a._a..... 

,5(JORTE..Nv'DIT(ffASA! ::/ I I II ., .. _ 

Collecled bylCompany ~ :f f a •• 1 
~(J/)/2 7- r}.. "Dc T {IIIY:::J'-f ~ ~ ~ ~ i lr 

:l ... ~ ~::: 1 .. f~ i vl i=! 1 .. I .. ,_ 1 - , .. 1 ." , 'J I.. ,. >/, u-
SAMPI.E ID DATE TIME; ~ 81l ~ i .. e 6~ z ~:Il ~ 

• 

~ S(N)\-rom-/9+~e: CJfNl '4 \J J NHiI':uL((. -.L I . I I 

~ ~-(11'<'To78'S-Z '3 -1-9,'S O:'({fb .1 . V l£i L 81M...Ie.. ---I_ 2. 
~ ~~ 
V S;{.l'\rtl 78'S-) 19-/-9~~ 09?tJ ;..f Y' ,., .5nt.tib.~ ~ • I 
~.,I . ,/ Nr!Y (; 
':.XI ~ltll<r()7.~~·" q-/-"llf Ona iT. t/ v ~-'? J. I ., 

-n\.l I . 
j5sl~'/l·'·'Il'-i"'lI5'-/-<]K()1~ 1'/ _ /Iiv' Jk.d..fi.eg: :j" 
:fS·"",o-O)S\'·~ '1-/-'}H O'1~ ~ c/ II v.IiiLf+u. . I 

.--~-.-~ "', I ..... , n- .~~"" "', ... _ .... "', J Do.., I "".., I ":YEt"" (.J\ ., 

I ;Jk~t1i1\.b~ 9- o.jg 300' l·'lI'." /I.;, ,,:.!'r!; I/,':~"f) (C:, • .J(··"l:/1- 1Uh81SIij:> W"'1\e..~~ 
1£~' ,Do."""..' d~B'fl~W/ Pi;~-,-I;-..::..ID~I~;...JI_·-_"'_'_'_._'_· _______ . 
Whlte:o sam)..l:l~r Yell w = file Pink •• with report 1 
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Attachment III 

Certificate ofDisposaJ (tank) 



. . 
• :; •• 7 

• 
, -0 

UST Certificate of Disposal 

CONTRACTOR 

Supervisor of Shipbuilding, Conversion and Repair, USN 
Portsmouth, VA 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405-2106 

Telephone (843) 743-6482 

TANK ID & LOCATION 

UST NH46-5; Building NH46, Turnbull Ave., Charleston Naval Base, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK 

Fuel oil 

CLEANING/DISPOSAL METHOD 

SIZE (GAL) 

1,500 gal. 

The tank was cut open on both ends, cleaned with a steam cleaner, cut into sections, 
and disposed of as recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as recyclable 
scrap metal. 

---j!?c.....J2:l,. J~~~CJ=/J.~~f=_/ ~/?ate~117 y C~kins '/ \Oat; , 



APPENDiX B 

GEOLOGIC BORING LOGS 



BORING LOG Page .-i. of -L 
PROJ E CT NAME: --;-;-c::::-G:=;Ii\::.,:.·"",,=!-'1 ~"'!.!' cl,,--,5~·I,,=-\e,----,;,2.4:..L-_ BORI NG N U MB~E,,-R::...: .. *r-,:.::Cc-ctJr::C~2l;::.A........"t3.=¢::..J(~ 

)JECTNUMBER: I'JO(f..4' '?-I>iUC L DATE: S (13.!9Cj 
l:7i":!LUNG COMPANY' ",!,!,:;...J~,=-.::::o~,,:-_---"r::. _:::.:, ;::,_ :':::_"-=---GEOLOGIST --;:;~~--1IC.r> .. ~I--I--I-----

I I'll 5.!=r.l---1 

DRILLING RIG: 6 e.- Ore> b<- DRILLER: IV\.o.rt:: G:. (e: "-:3 

MATERIAL DESCRIPTION PIC/FlO Reading (ppm) 

Sample Depth Blows' Sample Lithology U 
N •• 1Ft.) 6- or Recovery Change Soli 5 .nd ., ROO I (Depth/Fl Densityl N 

~ ~ Type 0 Run 1%) Sample ) eonal.tane C 
Remarks i " . 1i " ROO N •. Length ., , Colo Material Classification S E !! 

" . 
0. .! Screened . , . • E e 

Interval " • • ~ Rook " " Hardness 

I /' 2" 4S£h .. I\- .J~o-f 1"2 
2- /' d-j .hro .. " ~~s"/t- d.<I''"'1 1'2. 
<, / d' ~. ...... "5~.....I~ ,,:, ~ 

• '2 ~;>~ 

'f / 2. 1-( 
~ s,., --..l. ~ ~ ( t- ~,'(" I- 1'2.. 

5 /' If &-... $"1 '1eL S i If- .......... t's-r -
" 

b / or :", .. J.i , ,.. ~"".,('1 1:j '/ f- ,.,... is I- 1--':' 

1\ I """f / 
., 

b ':>"o .... i", ~1'lf __ /t;~ 
pr~ "40,,~ -

.h 'j / ~. ~I ft I ~iII..,J.., • !(; ill- ........... k·~ . "2- l Is) 

Iq / J.. ~ Iy~ S &t "'.[ '" ~l h- • 
"''' 

~ .. ,~ ... 
1(0 /' . 'lI". 

, -- $41 "'e( If $" II:- v--L~ 

II / ~r""<Ii '$4....,,( "!G '" i-tl1"CO h:Jf 
(2- / '3. ~( J s ....... .,,(, $~ fv,,-.-kJ. .t?nt ... 

I~ /' I kr.!. 
~ -;; .... .,..( t;" fl.N .. 1-r.. 

I'L /.- I r- • 
~",,-{ 5t1 fv .... ~J " lIS /' . , ./ 
-';'1" ..( ~ ..-bL' '" /4.J. 

II (. / V' •• </ 
~ ~ '" .,( {i ~ ru .... 0M-It 

/ ~(jJ ./ 

/ 
/' 
/ 
/ 
l---/ 
/' 
/ 
/' 

" ... ,,, __ ,hen rock COring, enter rock brokeness. 

- Include monitor reading in 6 foot inteNals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm): r-I ..... r;---,I Remarks: 

converted-t-o-vv-e-II-~----y-eS------------N-o--I'2<:~~-----vv-e-11-I.-D-.--#: ____________________ ___ 



PROJECT NAME: 
PROJECT NUMBER: 

DRILLING RIG: 

Sample Depth Blows I Sample 
No. 1Ft.) 6~ or Recovery 
"d 0. RQD I 

Type 0 Run 1%) Sample 
RQD No. Length 

Lithology 

Change 
(DepthiFl 

) 
0. 

Screened 
Interval 

BORING LOG 

MATERIAL DESCRIPTION 

Soil 
Density' 

Consistenc 
y Colo 
0. 

Rock 
Hardness 

Material Classification 

~" c, sPIu...J f 

u 
s 
c 
s Remarks 

PIDIFID Reading (ppm) 

~ C~~-+~ ____ ' ______ ~ ________ r+~~ 
/ 

• When rock conng. enter rock broke ness. 

.. Include monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. 

Remarks: _____________ -:-______ _ 
Drilling Area ..-/d-, 

Background (ppm):Lt-J 

Converted to Well: Yes NoX 7' WeIlI.D. #: _________ _ 
'\, 



BORING LOG page10fi 

PROJECT NAME "'.>~\P 1"""( Sjle 29 BORING NUMBER)jC. 2.'1 ~¢ '3 
P ROJ ECT N UMBER: --"'''-O-'-'-I.'''''':'c.r'-'-+.=JE3"'-', d=>'3--"'-'-N""I-\-'4""'lp'-- DATE: S Z; 3' A '7 

.LlNG COMPANY: T,-&"!.od fe r GEOLOGIST: I S .ic. 
~I I 1~1rc- Ol~' 1'" nRILLER' /. I. LJr\IL.L.II'11U n ... ..:;. - - uig~ ' .. z:; .... :.IfiIt:t: :=O:'''IS:~ 

MATERIAL DESCRIPTION PlDlAD Reading tppm} 

Sample Depth Blows I Sample Uthology U 
No. (Ft.) '-M RecOVery Cholnge Soil S 
.nO o. ROD I (DepthlFt. Dtinllityl " ~ ~ Typ.~ Run f") Sample } Conaistenc C Remarks i " . RQD No. length M Colo Material Classification S ~ y e .. ~ 

~ Screenfll 
'" 

. • e 5 .. • " Int.rval Rock Il "' D 

f.J) Hard" ... 

I / 2. " e; sp'""'-I f- a ;VI 

2. / ,(t. 1. ~ $", "'.(., ~-II b- t:A-r.,;, 
3 / rAft It; ~~,....p{c:::i/{; oIr"" 
L{ / V' til b. 1-. ~'i ",..( .. : c.H d~~ 
t; / v d~ b, r- ~~roffA <dI- d, VI I-, / g4.1l-1 tddlrl, ~#! "...(:, c;;;; f{. dfVj I-l JJ. ~ ) 

V 4- / tJ rflroJr< e; J",' -".I.L vi r", 
{\ ~ / L{I 

" 
I I ">It,..,,t VI {,. fI:- ,)r'1 

Ci /./ .0; "'is}, 
I 

'5", 1'\ tA -.: 5;' I 6- J"i"'i) ; 5LI-6 .. 

(I / I"" J.".. ~ .. f(~&'1~ '<;-i/f ~"r'" r- . I I / ( , hr.,., 5~'"''' It 5"1'Il: ~4 -f-.,.."-<1 ..f..<.,.( 
(2- / s6' I, . ~, 1-'", t, 11 ",0/ ~ .... -h", ..... W 

/ ~ 
/ 
/ 
/ 
,/ 
/./ 

/ 
/ 
/ 
/ 

./ 

t 1 1;1 1 ~I 11--1 ----+-+--11 ---+I---t-l--t---ilill 
~n rock COring. enter rock brokeness. 

. ....:Iude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--------------------~~----------

Drilling Area ....LL. 
Background (ppm):L.LJ 

Converted to Well: Yes WeIlI.D. #: _________ _ 



BORING LOG pageLOfL 

PROJECT NAME C NC- 5j.J.e '2.9 Bldg NH4l.> BORING NUMBER: c!lC;;.1,.. J3Cf 
PROJECT NUMBER: NPI\PLj. Zone C. DATE: ?-& 7 
DRILLING COMPANY: GEOLOGIST: _-,S~/=-=~::...:C,,",1),,::-:-,--:--__ _ -_ ...... ,.................. ""1_- / ~~ nOlllCO ,.. ~A-') 
UKILLlNl;J t'(lu: ~~ U / #<4 :54~ Ur..ILLt:."; wL JR'V 

MATERIAL DESCRIPTION PIDIAD Reading (ppm) 

Sample Do.1h Blows I '-' Lithology U 
No. (Ft.) I-M Recovery Change Soil S 
~. ., RCD I IO..,thlFt. o.nsity/ " I ~ C II Type 0 Run I'" '-' , Consi.bIInc Remarks ! · ~ 

s • 0 RCD No. Length '" y Colo Material Classification E a " . 
$crHned .. . • E ~ i ., 
Interval • Rock ., II C 

0 Hardn ... , / 1 AsAAlf /J.e,cli," I Ilr~ 

~ [7 dlt· ~,... If4J-1,(',j*, pAr"! Cf 
~ / ",fL_ fJr f b>-"Il. WI' I E- ~(fl-. ttt· 

17'" -;7 ~.) ~ ~ ",,11.-1 -< / II- ....-y'\..-P I > l- I 

if / nr&( 'n_ £nJ"1 c;,'/I- A.- <> l'j )- If 
I" -;7 () l--.... "~,, Ir{ kL ",01...., $i If. r.-v61'< ~ 

r\/ '+-- / htl ...... <" "i r"\ ..{ 0'\ <.: I I:- /h C/r'.-...... f- ~ 

7' ~ [7 luI .- ... < &, ....J':' ~,' , f.- (h.~/c:J- t5 rtt , 
I • // y' 

<!!:u...A. '5 1 fir rvr.:> I '{" \r 

/(1) -;7 
1_ " 

hr~, ~ ..... 5" It "c< "'-"L-#r 

Ii / , bro. l- S ~ "'- <>i S ~ h" re;, -I-t II 
I~ / V' (I J,r. , J.,. ... (~J ?ht-vy&<-~ 

-;7 lcnC] 
1/ 
/ 
/ 
7 
/ 
[7 
/ 
1/ 
l7 

I I 151 II I----+---11----1 --+-+--1/ ---+1--+-+--+-l1111 
~ When rock coring. enter rock brokeness. 

.... Indude monitor reading in 6 fool intervals @ borehOle. Increase reading frequency jf elevated reponse read. 

Remarks: _________________ _ 
Drilling Area ~~ 

Background (ppm): I 1" I 
Converted to Well: Yes No fX Well1.D. #: ________ _ 



BORING LOG Page~ofL 

PROJECT NAME C-I\IC 'S'!!e 2,cl Bldg ('ll-\L\\e BORING NUMBER CtJG:zq - l!4f~ 
PP-'"JECT NUMBER: NDIl&>lj -Zone c DATE: _""t;~r""Z~3~ _____ _ 
~ .ING COMPANY' ____ .....-,--____ GEOLOGIST --'S~I. ... :s"'~:_;..-~---_ 
DRILLING RIG: It'!J() / :>Tol DRiLLER: Qt. [;/II'!tfN 

Samplt 
No. 
and 

Typ'o 
ROD 

De." Blows I ....... 
(Fl) 

'" 0< 
Recovery ., RO~ I 

Run t .. ) Sample 
N •. Length 

( / 

7-/ 

Lithology 
Change 

tOepthiFl 
) 

'" Scl'Hned 
Inlerval 

MATERIAL DESCRIPTION 

SoIl 
Densityl 

Con~.t.nc 

y ColO Material Classification 

'" .... 
Hardn ... 

1.R~l.(n'" II 
I / 

.;; ,'/ h. / ~ JtI. ",., 4If 

<'~...A 

f;' /1 <-/ ' f&, hI' 

PIC/FlO R.ading (ppm) 

U 
5 
C 

N I I. Remarks i 
.. a 5 
. .. 

E ! ~ ! . • E e .. • • ;: 

" 
.. Q 

Jl<v V 
'A'LL,/- 5- ::-. 

A4-;;'~f ~" -

11 
~ 

.. l.--l: Ie ~ tif~ 
-; A t-v r", k", 

/ -- EC>t~ . 
~ +--+~--------4-~-----++4~ 

/ 

n rock conng, enter rock brokeness. 

., 'il1'tlude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

Converted-t-o-w-e-II:--Y-es-------N-O~~~~~+~~~,~~--W-e-III-.D-.-#: _________ _ 

Drilling Area 
BaCkground (ppm): 1r.:3;"':,5':-1 



BORING LOG Page 1-Of-L 
PROJECT NAME C.Nc.. Si.fe 29 61d9 NI-l4lP BORING NUMBER CAl~ ;;..1- F¢t2 
PROJECT NUMBER: NQIlP4 7on-e C DATE: --o/s-=..-7r/~~ ___ --
DRILLING COMPANY: __ -,:-~----,.-=-____ GEOLOGIST S ep'O 
DRilliNG RIG- ---S-cJ ( S-9_ DRILLER" COt.e'yrJ1.rf1;. 

MATERIAL DESCRIPTION 
S.ampae o.pth Blows/ Soimple Lithology 

No. tFt.) 1M or Recovery Change SoU 
and or ROD I (OepthlFt. o.nsityl 

Type (H Run 1%) Sample I Conal,tenc 
RQD No. Length or y Colo 

(tJ/ 
fI/ 
I;)" / Cf' 

Screened 
Interval 

Ih< 

iii 

Gi 

~ 

.. I 
f+ 

If-
~'i 

. , 
Rock 

Hardn ... 

h..t. 
• 

IJ co. 

J, 

dl::J.. .. 
tlc,aJ.. 
CJ,';; 

Ie.- L 

ie:. k 
,==-L 

"*-,, 
/oro 

/ 

...... 
• 
~ 

~-

0,. 

<.I'" 

'-" 

Material Classification 

JJe,.I.L4If 

"8A-fo{!.'/ /. <-... ",."ljJ, 

(<;'A~,) ~'/J 
II. f II 

C; (i-<1'~ ~ . "$-.' li-
5~~ .... 5-/1l-

i <)~ .,0(.... <;:. / lot 
~,' {~ S' ...... 0( 

~i {I-tj -; .... "'., 
$&1 .... 'C,( 

5.:; ",( 
~t,"<?( 

PIDIFID ReMfing (ppm) 

U 
S 
C 

N 

i ~ Remarks ! 
II . II 

S E ~ 

~ " e . • E 
" • • 

" .. c 

ptrVJ ILl 
oA.rV1 Cf 

'f 
I r-f 

J U 
/YLU;l. ~t-lff t 

fV\. .. l&" :.. ~ ;l~ J 
..--0 (5 ~ /" 

V 

'-VL~ .,,-
~t-<ivr4hd / 
~A 1v r &'.:t-z"'( V 

I I I~I II t----t--i 11r----+-+-11 ---+I--t--t--t--ilill 
• When rock coring. enter rOCk broke ness 

Drilling Area 
Background (ppm):~ 

- Include monitor reading in 6 foot intervals@ borehOle. Increase reading frequency if elevated reponse read. 

Remarks: 

converted-to-W-el-I: --Y-eS-----N-O--=X,--""':'----W-e-III-.D-. -#: _________ _ 

/ 

.. «" 

\ 
; 



BORING LOG Page ~ of :2-
PROJECT NAME: -,=C.!.-'N"",C.~S..<J.Ii ±e~2,,-9.!.-.!..B~\~dV4-'-'N,!,!H2.J4-bEl...BORING NUMBER: (JA/ <! ::z..q ~ Betl-
PROJECT NUMBER: NOlie'-\- Zo..reC DATE: 7-/3 
r'- '-ING COMPANY / GEOLOGIST: --3""':;1.s';;·.-:!~~-----
n~1 1h.1~ CIt:::· '7 C'7J 7 \d An nRILLER' U"IL.L..II' ...... ,,_. -...,--, -r-- -- -----

-~II:£ I -
MATERIAL DESCRIPTION PID/F1D Reading (ppm) 

S~pI. De ... Blows I Sllmpl. Lithology U 
No. IFL) ,- or Recovery Change Soil S 
.nO M RaO I IDepthlFL Densityl N \, ~ Ty .. ~ Ru. ('" -. , Conststene: C 

Remarks i m 

i '0 m Rao No. Length M y Colo Material Classification S E " . 
Sc:r.ened M . • E e ~ " • Inlervel • Rock .. m c 

~ 
Han:ln ... 

I / - , 

1- / , 

3 / boo.. <'::;".{-1 <;;#11# orr", 
C( / or.", r 

1# "l... 2J .. ~ ... d. .'L~,'I' 'I 

5" / -> PI rr:A ~ s t' /1-_ °1 

It, ,,/' 61t. 2 rr I ~ 1 ~r t; <;f:JI,., II- ,.v,.. .., 

\/ "l- / br" .... .... (.#>,..,d" <- '/1- t:Xr., '2.. . 
( >l / 2-' 

, ;,r""" .A. 
/- , 

"th. ~ .... "'- ~.·sL. "1. 

.::; // .. b~ ~"ttl ~II 1-"1 ~ .. "C;;( . /. L J f:L >' .,-. V~. 

--I{v / ( . ./b -r ' /{y"~ .~~ I---.&. /-..c... "7~" 01. "1'" ...... ( 
....... - (I ,,/' / . b". ~,,~ ~&.h". .. I-cJ. 

(2- / ~, ( • 1.,.- <~"'" ~ t-vv 4.{...c...1 

(3 / I hr. 5" 4'I"d ~.fv~~ 

lu./ / ( .lA.~~ 51t fv~k-1 
{J / Lr{;j,ne( , ( 

l~ ,,/' ?h /I 

~ "" *" t • 

(".1- // r-

Ilg ~ .---. 

('1 / --124 / Df ~ / 

2.-{ / f.b 011-", SI 'f {'lS''' "- ,f 

22 /' 51 / f1'" ; I:t -. d ~Io-JlIA 
/ • - .' J , 

II~a {I !f'~ II~:;~~:: ;~h'''Z:·11111 
.' *' e. rixk coring, enter rOCk brokeness. 

·", .. ,_,,,, ... .Jde monitor reading in 6 foot intervals@ borehole. Increase reading frequency if elevated reponse read. 

Remarks: __________ --,,..---,I!--____ _ 
Drilling Area ~ 

Background (ppm): L::::J 
Converted to Well: Yes 

No t WeIlI.D. #: ________ _ 



BORING LOG Page ~ of -:2... 

PROJECT NAME: C.N(. 5j-te. Zq Bldg NH4-!p BORING NUMBER: C)Jc.1-9- ~@'?--7 ca-?-' 
PROJECT NUMBER: rJOIiA "Zone c.... DATE: 5-7'3 
DRILLING COMPANY' --'-'!1JJ.l= ___ -"'-':::.:...!.::......:"'-_ GEOLOGIST --J....,...,/"J'""'C?():::-.---"-----

tlf50i DRILLING RIG: = URiLLER: (j Utl 

'MATERIAL DESCRIPTION ....,.,. "" ... Blows' ....." Uthology U 
No. IFl) '" '" RKOVety Ch .... Sol' S ... 0' RaO I IDepthlFl Denaity/ 

iT, .. 0 Run I'" ....... , Conslst_nc C 
Rao No. L~", '" , Colo Material Classification S 

"" .... od 0< . 
Interval Rock .......... 

L(, / 
'2.1 / I- ~ ~r .. {,.(~ 5'''1......( V (, ,.. :( .. 
2eg // "7 ' 

, '" e-,' ! r~ !j';--.t. J J. '{a .. --. d Ie. ~r .... I.. 'ro~ 

/ I II J , 
1/ 
/ 
/ 
,/ 
,/ 
/ 
/ 
/ 
,/ 
~ 
/ 
/ 
// 

/ 
/ 
,/ 
/ 
/' 
,/ 
/' 
/ . When rock conng, enter rock. brokeness 

... Indude monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------

I 

CiJL6Jh1f-v 
PIDlFlD R.MtinQ (ppm) 

N 

~ ~ Remarks ! " . .. ! J! 

, 

E . 
• E ~ = WI • .. 

'" " .. 

,J . .... 
(,~:o.( 

C<>I-~"" 

Drilling Area 
Background (ppm):'-I --..., 

Converted to Well: Yes No ------ WeIlI.D. #: __________ _ 

--



BORING LOG Page _1_ of -'-

PROJECT NAME: C!.IIIC. 5~ z.'i BI~ NH % BORING NUMBER: CAlC 2-9 r 8f?!B 
.DROJECT NUMBER: NOIID!,\; Zon~ c.... DATE: --,!i~-;-:/~"=-_____ _ 

lLLlNG COMPANY· GEOLOGIST· JI.JCi> 
·Ll~ILLING RIG: -:;I.s-t' / ~ DRillER: .A. ~ _7'?/"QI ., c-c (, ~ (TIf./ 

I\i1ATERIAL DESCRIPTION PIDIFID Reading lppm) 

Sample Oepth Blowsl Sample Lithology U 
N,. (Fl) 6M or Recovery Change Soil S 
'". " RCO I (OepthlFt. Densityl N I i., Type 0 Ru" (%) Sample I Consistell(: C Remarks i m • 
RCO N,. Length S = 

0 m 
" y Colo Material Classification E .. " -Screened " . • E e l!! .. • • ~ Interval Rock .. m 

0 
Hardness 

I L ~jJ)/r(f ~ II 2W / 
').. / Fr. I Sb/II ;f..J11 ~t( t 
'] L ~,.. I, I "I ~~t' t 
If / 3 
:l /' t::/./3,. J'M.A~·ff ~fA~~f- ?-
(., /' ~.~ If (t i51N (-,' (/ '/ Cf 

V 1 /' l,w l,Q Ifv SdMJI I • ~ 

1(" / ~.~ I~~· /. " Ifll;~t 
.,. 

1'1 /'/ - .S;'liv, ~I ~ ttfrlJr ~ .- l 'r' 
1/f) / fJ.-. 1/ I II ~t V 

'''---,,/ jJ lL' t7
/

• ~Ajlr~j1 _, <:J,r~N. V-
I;), / If II.:' .- .<:.. .• / Stt~ V 

• /' E;P8 , 
lL' &l 

/' . 
:~ 

L .~ 1" 

/ 
/' 1JJ'. 

/ 
/ 
/ 
/ . 

I I la II 1---f---,11f--+-+-11 ----+1--t-+-t-l1111 
"en rock coring, enter rock brokeness. 

'~ -·mclude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--------------------~~----------

Drilling Area 
Background (ppm): '-1 "'''''-::·t;:11 

No X Converted to Well: Yes 

I 
WeIlI.D. #: _________ _ 



BORING LOG Page..Lof1 

PROJECT NAME: e.NC $i-k. 29 Bld<UJI-\li-!e BORING NUMB::..:E::.R:.:...: -=,d:>,;{A:"::~'-:~7f1....!.--_'-.!::E.~~z::....Jf,--
PROJECT NUMBER: /iDItol{- "Zpne -t.. DATE: :"1- /)'-
DRILLING COMPANY' ____ ~-----GEOLOGIST' __ ~"c'.t.d.L!..(,.!:::t>~ ___ _ 

DRILLING RIG: -:t.S-e> J <-.~ (Yi) DRILLER: {'P'-I:"I'h(b/ 

MATERIAL DESCRIPTION 
Sample Oepth Blows I Sample Lithology 

No. (Ft.) 6" or Recovery Change SOU 
and or ROD I (Depth/Ft. Densityl 

Type 0 Run (%) Sample ) Consistenc 
RQD No. length or y Colo Material Classification 

Screened or 
Interval Rock 

o Hardness 

1/ 

14/.3 II 

\f 1-/ 

107 
1/ Iv 

/:J, / 3,5 .It 

U 
5 
C 
5 

Remarks 

PID/FIO Reading (ppm) 

1-

/ £L."'i3> 
~+-~7~~~ ~--+_+---------~-+------~_+4_~ 

/ 

7 
1/ 
7 
1/ 

I 1 1;2 II i---+---j I [1-----+-+-11 ----+1---+--1----1---1111 
• VVhen rock coring, enter rock brokeness. 

.... Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: __________________ _ 
Drilling Area 

Background (ppm): r-I -4--'-'1 
Converted to Well: Yes No r WeIlI.D. #: _________ _ 



BORING LOG Page ~ of.L 
PROJECT NAME: C.Ne.:ik ZC! B~ NHIj.!P BORING NUMBER: O!e.. ?--q, Bf¢:) 
PROJECT NUMBER: NP!!p~ "z"o..di C- DATE: -----"ff"-7l-~\_::retf=._-----

ILUNG COMPANY' GEOLOGIST J'/~l"-o 
"U-RILLo ION°'''' -KI·'''''. ----.. .. -;;101=-, i7/"o <""-=~:--:------""", , <::0. ...... ...... J..~ U~IV..u U'"'IL.L.. ...... ". G:JI..€' A1~~ 

MATERIAL DESCRIPTION PIDfFID Reading (ppm) 

Sample Depth Blows I Sample Uthology U 
S 
C 

N I ~ CD 
Remarks ~ " ~ CD 

S .. ~ E " " .. ! ~ . • E .. • 0 ;: .. CD C 

No. (Ft) 6" or Recovery Change Soli 

and or ROD f (OepthlFl Density' 
Type 0 Run (%J Sample I Consistenc 

ROD No. Length or 'I Colo 
Screened Or 
Interval Rock 

Material Classification 

o 
{ L M,I( ~ ./ 

J V 
oJ Vi-

Ji).n 11 
()IlY I~ 

-

1<.., ,,/ :3.v{, V 

"en rock conng, enter rock brokeness. . 

,,~mdude monitor iog in 6 h,ot intervals@ borehole. Increase reading frequency if elevated reponse rea~ 1. Drilling Area 
Remarks: &. LI: /..()('frn fJA/ fo 5 {If. ~., ~tI ~1"'1''''/~ackground pm): r-I...,.C::-::. ,:-11 

",,f.ctJIJ , 

Converted to Well: Yes No Welll.D. #: ------------



BORING LOG Page -.L Of-.l 
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY' 

Corle. 6i-le. Z9 61'*;j NH4ID BORING NUMBER: cXlt ,..1 -13/( 
Nt)llPL\ -z.o!le L DATE: __ ..... :r'-;r-i;If-f::;--::: _____ _ 

GEOLOGIST ~ '(' "' _, - . ._--
DRILLING RIG: ~sz, /57100 DRILLER: CQ{'C~ 

MATERIAL DESCRIPTION PIDIFID Reading (ppm) 

Sample Depth Blows I Sample Uthology U 
No. (Ft.) 6~ or Recovery Change Soil S 
.nO 0' ROD I (Oepth/Ft. Densityl N \. ~ Type 0 Run f") Sample ) Conslst_ne C Remarks .! m · .. m 
ROD No. Length 0' Colo Material Classification S 0. • . y E "ii " Screened 0, . • E f ,! 

Interval 
VI • • -.: 

Rock ~ m Q 

0 Hardne. , 
~ A5!JL/~, /?,o// rt W ,,/ 

:L / 1-r1tA-- i_CA.lV a?e'lf I { 11-
'$ /::.. .( .. , 

( , >V ,1". 
14- / '-.q V 

t; /' 1ij,!1. ~ ./r./.:s.,' If ,U'.dJ/- 1-
{" /' I I II r II 11-

V '9- /' - 1 'I (I lit 
g /' 1- ~A-' i£'(fv<~ Url~1 4-

1 / .!L 
let- 5.e'/11 s~ UnLr I~I 

10 /' 1/ /{ {I t ihf-
1/ / ~""'A 0fl..t,d 5 ... '!"~:l-uf V-
Ia / Ih'. <;::.. 4.1 I { V 
/' ~ 

( 

/' 
/' 
/' 
/,/ 

/' 
/' 
/' 
L 
// 

/' 
/' 
/' . When rock conng, enter rock bmkeness . 

- Indude monitor reading in 6 foot intervals @ borehole. locrease reading frequency if elevated reponse read. 
Remarks: ___________________ _ 

Drilling Area .......L..... 
Background (ppm):LLJ 

Converted to Well: yesK 
( 

No ---- Welll.D. #: _________ _ 



BORING LOG Page LOf.L 
PROJECT NAME: 

)JECT NUMBER: 
',,1"(!LUNG COMPANY' 

e.l'\lc. Site 2.9 BlcIq NH~ BORING NUMBER: 
NOI(ptj.. Zoo<:: c.. DATE: 

r;c;iC;;'1.812 
..... -.... GEOLOGIST 

DRILLING RIG: ;J...'Soj~oo DRILLER: 

MATERIAL DESCRIPTION 
Sample Depth Blows I Sample Uthology U 

No. 1Ft) 6" or Recovery Change SoIl S 
.nd 0' ROD I (DepthJFl Densityl 

Type 0 Run '''1 Sample 1 Consistane C 
ROD No. Length 0' y Colo Material Classification S 

Screened 0, . 
Interva' Rock 

0 Hardneas 

{ / ..... kll J If f {!.. II 
?- / f?,.. S/l-V>/'-/ ~ If 
"3 /// ~.y f " 

I II 

4-. L ;t., 
~ / tj". , ~/~ ':" -I . 

10 / P;.Y. I.' t( 

\.t 1- / II>! • i}- II l/ 

j"\.. f ./ J,~ '1 ( l . \ 
'i L .., !"'i."l~ . .$: (;.,,'" ~. 

'- to / C.A.. kJ ;;-'~ 
II / It"'! 1 <' d. 
/'1- / ~ t2v/? Ie> ~p- " 

/J / -14- / -
/ f5tf: 
/ 
L' 
/ 
L 
/ 
/ 
/~ 
/ 
/ 
/ 

•. ,hen rock conng. enter rock brokeness. 

- Include monitor reading in 6 foot ioteNals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
--------------------------~~----------

. '1IJIeU 
t!-~ l tJn 41-

PIDlflD Reading (ppm) 

N 
I. ~ Remarks • CD 

ii · 0 CD • E ii "- . 
:1 E e ~ 

• 0 ;:: ., CD 0 

~y / 
~v -4 
II "."".1-;Yi"'i)Y 1-

;!I~,.f. t- '0/ 
(, i~ 

{ I 11 
It 1-

lUi ~ 
5>ttfrJ. J-MI V 

' \ V 
( ) V 

Drilling Area 
Background (ppm): [fJ 

NOX Converted to Well: Yes 

I 
Well to. #: ___________________ __ 



BORING LOG pageLOfL 

PROJECT NAME: tNc. 5j=K 29 BI~ N"4lP BORING NUMBER: SAle :l q -- 8fJ 
PROJECT NUMBER: "'DllpY. Zone ~ DATE: ~ -11' 
nOli I 1 .... 1r- ("("\fu1D.6. .... IY· t::t=()1 (')~I~T· --.,....#s<Vr:~L..L------..... " ........ " ..................... '''~ .. .... ............. --_._ . . 
DRILLING RIG: :1. ~ / r:::; Ii COj DRILLER: 

MATERIAL DESCRIPTION 
Sample Depth Blows/ Sample Lithology U 

No. 1Ft.) 6" or Recovery Change Soli S 
.. d 0' RQD I {Oepth/Fl Densltyl 

Type 0 Run {"} Sample } Consistane C 
RQD No. Length ., y Colo Material Classification S 

Screened 0' . 
IntervaJ ROCk 

0 Hardness 

{ / CL~\Jt+,! tJ ,. / \:t &",1 ~l+ 
3 / 

. 
14 / ~,S 

5 / :/ fn / 
'I 7- / /::: 
I' (j ,/ 4 .~ I ~ 

'j 

~ q / by Si \~ .:" .\ 

10 / /' IiJ.M,~ <:j ,rJ 
II / ~~ ,?- / ~~l-13 / 

=i( / t.cll 

/ 
/ 
L 
/ 
/ 
/ 
",-./ 

V 
/ 
/ 

,. When rock conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals@ boreh 

Remarks: /0 ." f ,J e.tu.-

-1-.-.... 

c..()~ 

PID/FID Reading (ppm) 

N 

~ ~ Remarks i 
m · m • 0 

E 0: ~ . 
• E f ~ .. • 0 'E .. m Q 

AnI I~ 
V\'\Ols..l- 3 

3 
i 3 : 

.3 

3 
:3 

~j 3 
w-J- ,/ 

~ ,/ 

/" 

It , ",-

Drilling Area ,.....!!--, 
Background (ppm): ~ 

Yes "lC: Converted to Well: 

{)(£tO~~ 
No ---- WeIlI.D. #: _________ _ 



D .... Blows I 

IFl) ... or 
or RaD 

Run 1%) SamJlle Remarks 
RaD No. Length or 

• When rock coring, enter rock biubneu. 
-1ncIIId. monHor reading in 6 fooIlnt ...... C!I borehole. Incre ... reading frequency K .leYated reponse nood. Drilling Area 

Rema~:~~;:::~::::::::::~::::::::~~~:;~~;B~a~~=g:ro=u=oo::w=p=m:)::1~~O~j2~'1 
Converted to Well: Yes 1/ No WeIlI.D. #: c:;c;e ;~/-hIW 



Page_'_of_ 
{AI"'" 'D) 

BORING LOG 
PROJECT NAME: C,fIe Si-le ~ q' Bid@, NH4k> 
PROJECT NUMBER: CAlC af NOllA ' 
DRILLING COMPANY: _C ... "::.oIL.J-It;=<:M"--Ij)"":..:;-"JI"-t4j"!1-__ _ 
DRILLING RIG: 

Blows I sample 
.. or 
RCD 
1%) sample Remarks 

Length 

• When rock coring. ontor rock _. 

-Include rnanllar reaDmg In 6 foollntorwls @ borehole, lru:rease ... ding frequency W _ed reponse ... d. Drilling Area 
Rema~:;;;;;;::~~:::::::::;;::::::::::;;;;;:;~---B~a~~==gro~un~d~w::pm~)::~I~~~~ 
Converted 10 Well: Yes No ______ WeIlI.D. #: ___ ..,-____ ,..-________ _ 



BORING NO.: t.-"a '~"'I./i) /. 
OVERBURDEN MONITORING WELL SHEET 

1--------:;;;;,---RIf===+---ELEVATION OF TOP OF SURFACE CASING: 

I-<III---+---ELEVATION OF TOP OF RISER PIPE: 

..... t---+---STICK-UP TOP OF SURFACE CASING: 

14f---+---STICK-UP RISER PIPE: 

Z i .... --~--I.D. OF SURFACE CASING: 
TYPE OF SURFACE CASIN'=G-: -S"C",-"iJlr-·-;"'f·Q---:"'=C"--

TYPE OF SURFACE SEAL:--,C...;D="""",f ... ':.J"-el=--. __ _ 

---+---f<lSloR PIPE 1.0.: 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 

.--+---TYPEOFSEAL: ,icef 

• __ +-__ ......... V .... lIV." ....... , ... _. ~ __ ~ =1 ~"""'IJ""\"II neDT"" nl= r"fcL . 
.--!----TYPEOSSEAL: 30 (,S' 

• 

• --+---DEPTH TOP OF SAND PACK: 

..... __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

r-----l----TvPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.--+---TYPE OF SAND PACK: 

sc.i-t ",OPIIG

I () $/' f 

r---+---ELEVATION I DEPTHBOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BEl9W OBSERVATION 

WELL: '2 If) 6 
I_-.l _______ ...:::::::~~=:j---ELEVATION I DEPTH OF HOLE: 

I 0" 



BORING NO.: CA/Ctfl'-M(./IJ'i/. 

OVERBURDEN MONITORING WELL SHEET 

,r":L.LJ GEOLOGIST 

r--------;.~---'"f'iF==!_--- 0' OV',TIC',N OF TOP OF SURFACE CASING: 

' ... 1--+---EI.EVATIION OF TOP OF RISER PIPE: 

.... 1---1---STICK ·UP TOP OF SURFACE CASING: 

141---+---·STICK-UP RISER PIPE: 

4--jf----LD. OF SURFACE CASING:..,: -=iZi:-,-",....-..orr
TYPE OF SU RF AC E CASIN:.::G:;..: -,1",t:..:l1..:...JqL:O,--,-PV_C:::..._ 

TYPE OF SURFACE SEAL: """,t to 10" &1 s 

7 ("..§. ,-/3" 
I 3,/~r 

I l)/\lWI 

---t---RISER PIPE 1.0.: _-"Z::.,-il---,_-:--.r_ 
TYPE OF RISER PIPE: .sa 40 Pile 

BOREHOLE DIAMETER: 

__.--+--TYPEOFSEAL: 30/(,S- .s4ot.d 

ELEVATION I DEPTH OF S:L: 

4---l---TYPE OS SEAL: 30 /-1, 5' 

4---+---DEPTH TOP OF SAND PACK: 

4---+---ELEVATION I DEPTH TOP OF SCREEN: 

----j---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: , 0 .s lot 
1.0. OF SCREEN: Z II. 

~--+---TYPEOFSANDPACK: 

----!---ELEVATION I DEPTH BOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OSSERVATIPN 

WELL' %O/'lo s ... " 
1_~ ______ ~:::::::':~==:J~--ELE'VA'TlON I DEPTH OF HOLE: 

I u 

0' 

II o 

1/ 



BORING NO.: c,tIC ~'l·IIf""· DJ 
OVERBURDEN MONITORING WELL SHEET 

~-------;~~--"'Fif:==l---ELEVATION OF TOP OF SURFACE CASING: 

4---1---ELEVATION OF TOP OF RISER PIPE: 

.... I---j---STICK -UP TOP OF SURFACE CASING: 

f-oIIIl---+---STICK-UP RISER PIPE: 
"1// 

.---+---1.0. OF SURFACE CASING: et 
TYPE OF SU RF AC E CASIN'-G-: -'f:-l-'J\~ljIr.{):--~=",~er-

.-+---TYPE OF SURFACE SEAL: 

=---+---RISER PIPE 1.0.: 

"aut +0 10' ~\~ 

a" 
TYPE OF RISER PIPE: ,2' seA W pvc. 
BOREHOLE DIAMETER: 

._--t---TYIPEOF SEAL: 3(00:1'\ 

ELEVATION I DEPTH OF S~: ", 

4---I---TYPEOSSEAL: 30L"~ 

4---+---0EPTH TOP OF SAND PACK: 

4---1--- E,LE'VATION I DEPTH TOP OF SCREEN: 

'0" JAIfI -
, ,I 
I J 

---t---TYPE OF SCREEN: IDS le-!- 'C~ lib pVc. 

SLOT SIZE X LENGTH: II) .s.t 
LD. OF SCREEN: 

.r---j---TYPEOFSANDPACK: 

I----t---ELEVATION I DEPTH BOTTOM OF SCREEN: 

----j--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVA:ON 

WELV z-/,'JO ,slt'tg 
l_~ ______ --=::::::~~=:::J---ELEVATION I DEPTH OF HOLE: I j, " 



BORING NO.: OVl. a ~. ~ ..,01 
OVERBURDEN MONITORING WELL SHEET 

ELEVATION 
FIELD GEOLOGIST 

[--------r~---f:;jjl==::::J,---ELEVATION OF TOP OF SURFACE CASING: 

~--+---ELEVATION OF TOP OF RISER PIPE: 

.... I---t----ST.ICK -up TOP OF SURFACE CASING: 

i-'IIt---+---STICK-UP RISER PIPE: ., " 
'4--t---I.D. OF SURFACE CASING,-: --=-'''r.----,---, 

TYPE OF SURFACE CASING: 2. I. .k!, 40l1li' 

TYPE OF SURFACE SEAL:_.>oC.""II",N.,..",:.:.('."t'-l+""c.,,-__ 

=---t---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 

.---t---TYF'E OF SEAL: ,;. "f 

2.1 

~d\ yo e"e.. 

4-__ t-__ ELEVATION I DEPTH OF SEAL: .l-
OS SEAL: 30!(,f ..... Lt, "."'" 

4---t---DEPTH TOP OF SAND PACK: 

4-__ t-__ ELEVATION I DEPTH TOP OF SCREEN: 

---t---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.. --t---TYPE OF SAND PACK: zo/JtJ , 

t---+---ELEVATION I DEPTHBOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: "Z O/J 0 
I_~ _______ -====~~=:j---ELEVATION I DEPTH OF HOLE: 

() ., 



OVERBURDEN MONITORING WELL SHEET 

1--------r~---iFiF====i_---ELEVATION OF TOP OF SURFACE CASING: 

• .,..I---+---ELEVATION OF TOP OF RISER PIPE: 

.... I---f----STICK-UP TOP OF SURFACE CASING: 

I<IIIII----+---STICK-UP RISER PIPE: 
.--1---1.0. OF SURFACE CASING: 'Z II 

TYPE OF SURF ACE CASIN':G-: --'s:=-4:"-"""''f;-::o-(JfI::::-CG~ 

TYPE OF SURFACE SEAL: ((1" ",,'Ie 

=---+---RISER PIPE 1.0.: 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 

.--I---TYPE OF SEAL: ~ ,.11+ +- 10" l.Li 

.,....--+---DEPTH TOP OF SAND PACK: 

~ __ + ___ EILE"'ATIIONI DEPTH TOP OF SCREEN: 
". 

----t----T'(PEOF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: . 

.r--+---TYPEOF SAND PACK: 

10 sit;! 
.,1/ 
~ . 

---+---ELEVATION I DEPTH BOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE O. F BACKFILL BE?OW OBSERVATION 

WELL· ZOLlo I_.-l _______ ..:::::::~~=:j---ELEVATION I DEPTH OF HOLE: 

ID 

0' 



BORING NO.: CNCel'J. /11101", 
OVERBURDEN MONITORING WELL SHEET 

ELEVATION DATE 
FIELD GEOLOGIST 

I--------r~---'Fiif======t---ELEVATION OF TOP OF SURFACE CASING: 

''''I---t---ELEVATION OF TOP OF RISER PIPE: 

..... I---t---ST.ICK-UP TOP OF SURFACE CASING: 

f41---+----STICK-UP RISER PIPE: 

~--t---I.D. OF SURFACE CASING:7---:::-iZ=--,."",_--::_ 

TYPE OF SURF AC E CASINc.;:G.:...: _$;",d,O£.L_i' .... O=---.!J",,,U-,,C,--

TYPE OF SURFACE SEAL:->Co..lflil.l"""='-::.i.!....:.. __ _ 

=---+----RISER PIPE 1.0.: 2" 
TYPE OF RISER PIPE: 

__ --+-----TYPEOFSEA~L~: __ -+~~ __ ~~~~ __ __ 

4-____ +-____ ELEVATION I DEPTH OF SEAL: 

4----if----TYPE OS SEAL: 30/'r' 

4----+----- DEPTH TOP OF SAND PACK: 

4----+------EI.EV'ATliON I DEPTH TOP OF SCREEN: 

-------\------rfPE OF SCREEN: 

SLOT SIZE X LENGTH: Ie sl,t 
1.0. OF SCREEN: 

.r-----\------TVPEOFSANDPACK: 

------+-----ELEVATION I DEPTHBOTTOM OF SCREEN: 

-----+----- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BEL?W OBSERVATION 

WELL: "2.0L10 
I_~ ______________ ":~::::~~=:j-----ELEVATION I DEPTH OF HOLE: 

S I ~ 1/ 

/' 



BORING NO.:...: ___ _ 

OVERBURDEN MONITORING WELL SHEET 

......,::¥Ur:!7~~--lMETHOO: 

r------~r?"---RF==t_---ELEVATION OF TOP OF SURFACE CASING: 

4---\---ELEVATION OF TOP OF RISER PIPE: 

..... 1---+--- STICK -UP TOP OF SURFACE CASING: 

RISER PIPE: r ." 
-4--t---I.D. OF SURFACE CASING:;.. _-:iV::,--,..,.,-..,...,.,., 

TYPE OF SURFACE CASING: 5c1'\ tfb pVC Of." 
20' bb 

TYPE OF SURFACE SEAL: Cb""II't.f~ p 

'----f----I"SIER PIPE 1.0.: 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: f 9'1''' 

~----+----DEPTHTOPOFSANDPAC~ 

~ ___ +-___ ELEVATION I DEPTH TOP OF SCREEN: 

----j----r{PE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.------+----TIPE OF SAND PAC~ 

i-----+---ELEVATION I DEPTHBOnOM OF SCREEN: 

-----+---- ELEVATION I DEPTH BOnOM OF SAND PAC~ 

TIPE OF BACKFILL ~LOW OBSEfiVATION 

WELL: ZO{JO .$411(/ 
\_-L ____________ -4_.::.-_-_----l-+---ELEVATION i DEPTH OF HOLE: 

~O'l 



OVERBURDEN MONITORING WELL SHEET 

ft-WoYD 
BORING NO.:CM:2q Ii IC0196@ 

r-------;;=i~--... _===t---I'LE·VA'·ION OF TOP OF SURFACE CASING: 

."'I--+--ELEVATION OFTOP OF RISER PIPE: 

.... 1--+-- ST.ICK -UP TOP OF SURFACE CASING: 

l"1li1---+---STICK-UP RISER PIPE: 

"''---/---1.0 .. OF SURFACE CASING",: '-~;"'::'':;:::'--=_ 

[~~~~~~~~~~~_1R~IS~E~R~P~IP~E~I'~D'~:~~~~~~~~~~~~ TYPE OF 

6' -II>.. 
BOREHOLE DIAMETER: 

.-tI~+--- TYPE OF SEAL: ,..--_..,-______ _ 

4 .... +-+----TYPE OS SEAL: 

.......... l-- Jltp&d~5.-c..-! ------

.... --+---DEPTH TOP OF SAND PACK: 

.... __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

---+---'TYpe OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.--+---·TYPE OF SAND PACK: 

!JrviVlr, p, 1,01' { 1-----1f---E:LE1JATION I DEPTHBOTTOM OF SCREEN: 
1---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

~. TYPE OF BACKFILL BELOW OBSERVATION 

2(.,,~ 1 ' Jj"\M1 WELL~ 
1~~2=':::":'-':""_..L-":==~~~=::j---ELEVATION I DEPTH OF HOLE: I 



APPENDIXC 

FIELD SAMPLING DATA SHEETS 



GROUNDWATER SAMPLE LOG SHEET 

Page of 

/ Project Site Name: {i\ii:, ~j~ 2.9 B \cI!S n! f.\~!e Sample 10 No.: [1!!1!z.2-'1 /)1~6¢; 
Project No.: NDtlo~ 7..one.. C- Sample Location: 

Sampled By: 
[] Domestic Well Data C.O.C. No.: 
[] Monitoring Well Data Type of Sample: 
[] Other WellType: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

'--- Date: 1? 7- .., c:; Color pH S.C. Temp. Turbidity DO Salinity other 

Time: ~/~ Visual Standard mS/em Degrees C NTU mgll ... NA 
Method: c:;; .01" ,age$; 2.. T.C:; ~ I.-g 7- -
PURGE DATA: 

Date: '"? 1- "'i e, Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Method: Initia; (.. 1'5 ;0"13 "2.& . i (6 2.5":1-
Monitor Reading (ppm): 1 t:;" ."11- . D-6+ 7+ "I £ I . (.., 5' --
Well Casing Diameter & Material 2 ").,1- l>81- '2:7-. t,. 2 'l q I -

3 <; ,q") .D"il-b :2--r. S b I .X'''+- -Type: 

Total Well Depth (TO): /6.37 
StatiC Water Level (Wl): "~1-

One casing Volume(gautl'"/. I 
Start Purge (hIS): 1'-1 I(j_~ 
End Purge (hIS): 

Total Purge Time (min): 

Total Vol. Purged (gaut): 

SAMPLE COLLECTtON INFORMATION: 

Analysis Preservative Container Requirements Collected 

~ 

~7 F)c /E.t:J4? J../rJ 1L\£ ZV. if/) A.. I 
/ ,-

PAJi. - i2\£ 2- i }I". 

/' I / 
.J ~ 'YJ'-./J rYlc-'/J 17~j//A 

/ v "f' V<.Y I v-. 
OBSERVAT!ONS ! NOTES: 

<;; 

(6..;'~ 
t~1/ y ./t - '/ 1 

~ 
- . ;7-' I 

~. c 
Circle If A ppllcabte: Signature(s): 

MS/MSD Duplicate 10 No.: 

~96JL-!Y1 if> b </ I M 
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-- --- -----

1lJ:5r-:~dJ~~= 
--tin :: .. t.:J==:' 

. p?·Yf~Lca.· 

. ;;?~o_a· ... 

... · . .::.l'_·? ~__==--. 

3~=--====~:~ ,==~~J=~~~~~ ~~~~~-=~e=~ =~~~~,=~~~~ .: .... 

f~_= __ ~=,- .. Li=rillJf~~S~~~~~~,~~,.,citB 1::.1J?~?,:@: 
'=--OP-;-' '. -.::==~--::.:: -:======-:.====~:-=--~ .=-~-==::~ . ' , 
------;--, -,--,------------'--------"- ------- ---------.--,-------- --- ". 

'---,--;-----------'------------"",." ---,- -------_ .. -,--------------- -

---,.---_.;----,- ---------- _._---.--;------------ ------._------------------.. - --------._,----- -- -- -"-------,..---- , 

'----'-'-----. .--------'-.-.-.-'-~------'--,------ --------------'---- .,--~------'--.. 
. ____ ' _.--:. __ . __ ~_, ___________ ._ .. _________ .• __ ._ ... __ . ___ "--<----_0' .. ,--,----_.--- _ . _____ . __ , __ . _______ '"._'~ .. ____ .. ,, __ -' ___________ " ___ _ 



" , , . 
Tetra Tech Inc. 

I Parameter: 

ICHEMaIrics: __ ,mg/l 

Dioxide: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Hydroxide 

of 

Sample ID No.: z.. .. '4Lm¢3 ¢/ 
Sample location: (j-'C 2.qmlJ¢~ 

Duplicate: 0 
~;:;i~Blank: 0 

Analysis Time: cJ "l 2. 5" 

Titration Count I Muftiplier I Concentration 

x 0.01 = mall 
x 0.02 = mg/l 

Analysis Time: = ___ _ 
CHEMetrics (Range: ___ ,mg/l) Flftered: 0 

Carbonate Bicarbonate 

/b 

HACH Digital nrator CA-DT CHEMetrics (Range: ___ ,mglL) AnalyslsTime: ~~2.. 

xO.l 

x 0.2 

x 1.0 

x2.0 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. 

DR-700 

610nm 

DR-8 ~ ~ HS-C Color Chart 

93 

--,ci>l-' ...;.,-,¢-,-, __ mg!L 

other: 

______ mgfL 

" IStalndalrdSolutlon: Results: __ _ 

Sample 10 No.: 2q GF,~ ¢ 3 ¢ I 
Sample Location: 

Duplicate: 0 
.--------,...,Blank: 0 

HS-WR Color Wheel Analysis nme: t/1 S S' 
Other: 

fIR.red: n 

Analysis Time: ____ _ 

Fittered: 0 

'"-,, IStandard Acldltions: 

o 
o Digits Required: 0.1 ml: ___ 0.2ml:. ___ O.3mI: __ _ 

Nitrite (NO.-oN): 

DR-700 DR-8~j 
60 

it> .cp2-S mgfL 

(N03-·N): 

DR-700 DR-8 

55 

_____ mg/L 

Results: 

other: 

other: 

Analysis Time: d~~t-Lc'4~ 
FI~ered: 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis nme: = ___ _ 
FI~ened: 0 

Nitrite Interference Treatment: 0 
~ Reagent Blank Correction: 0 ISt.,nda,rd Solution: 

IStalnda,rd Addftions: 

o 
o ---

Digits Requlned: 0.1 ml: ___ 0.2ml: o~._-",,-, _ 



Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Site Name: CNc. ""i~ z.q Sample 10 No.: 

Sample Location: 

Field 

Duplicate: 0 
.--_----,Blank: 0 

Manganese (Mn"): 

DR-700 DR-8 

525nm 41 

_...::0::....;,. • .::;2-__ mglL 

ISt"ndard Solution: 

HACH MN-5 other: 

Resufts: __ _ 

____ Analysis TIme: (tf S ~ 

Finered: 0 
Digestion: 0 

Reagent Blank Correction: 0 
ISta,ndard Addftions: 

o 
o Digfts Required: O.lml:. ___ 0.2m1:. ___ 0.3ml: __ _ 

.. erTOl.S Iron (Fe2+): 

OR-8 ~~ IRa18C Color Wheel other: _____ Analysis TIme: 1£12 S-

.....;;b=. ..:.." =cPc...:.'_mgIL 

Hydrogen Sulfide (HzS): 

HS-C Other: 

_____ mgIL Exceeded 5.0 mgIL range on color chari: 

data fields have been completed as necessary: 0 
ICo,rre'::\measurement un~s are cited in the SAMPLING DATA block: 0 
IMLllitpllical:ionis correct for each Multiplier table: 0 

calulated concentration is within the appropriate Range Used block: 0 

Fiftered: 0 

Analysis Time: ____ _ 

o 

IAII<ali"ni'ty Relationship is determined appropriatly as per manufacturer instructions: 0 
IQ/VQC sample (e.g., Std. Add~ions, etc.) frequency is appropriate as per the project planning documents: 0 

I nterlerence treatment used for N~rate test if Nitrite was detected: 0 
who the QA/QC Ckecklist: 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

--mgIl) 

of 

Sample ID No.: 3¢qLI'h¢/ <,if / 

Sample Location: C lVe J(J /Y7wS= 
Duplicate: 0 

o 

Analysis TIme: I J t..( if 

Titration Count I Mulq>ller I Concentration 

x 0.01 = mg/L 

x 0.02 = mgIl 

Analysis Time: ~r.....::...::....-_ 

HACH Digital Tltrator AL-DT CHEMetrJcs (Range: ___ mglL) Fitt-ered: o 

I Parameter. Carbonate Bicarbonate 

ICHEMeIrics: __ mgIL 

Dioxide: 
HACH Digital Trtrator CA-DT CHEMetrics (Range: ___ mgIL) Analysis TIme: 

Titration Count I I Concentration 

x 0.1 = mgIL 

'Nfl x 0.2 =ig' mgIl 

x 1.0 = mgIL 

x2.0 = mgIL 

--,mgIl 



Tetra Tech Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Site Sample ID No.: $'ct>c:jL A ~ I ¢ I 

DR-700 DR-8~g HS-C Color Chart 

S10nm 93 

c/).'l¢ mg/L 

(504 

DR-700 DR-8 Other: 

91 

mg/l 

Solution: 0 Resufts: 

Additions: 0 Digits Required: a. I ml: 

DR-8 

60 

kP¢3 mg/L 

(NO.--N): 

ISt,mda,rd Solution: 

DR-700 DR-8 

55 
_____ mg/L 

Other: 

Other: 

Results: ---

Sample Location: 

Duplicate: 0 
Blank: 0 

r--,,--" 

HS-WR Color Wheel Analysis Time: 

Other: 

a.2ml: a.3ml: 

Fiftered: 0 
.-

Analysis Time: 

Fiftered: 0 

Analysis Time: ::::f;,L-'=:::"'

Flftered: 

Reagent Blank Correction: 0 
Standard Solution: n Results: 0 

Analysis Time: =~ __ _ 
Fiftered: 0 

r-1 
Nitrite Interference Treatment LJ 

Reagent Blank Correction: 0 
Isulnda,rd Addftions: 

o 
o Digits Required: O.1ml: ___ O.2mI: ___ O.3ml:. __ _ 



• 

Tetra Tech NUS, Inc. 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
of 

Sample ID No.: :set> ~L-"'34 ( ¢ / 

Sample Location: 

Duplicate: 0 
'-----'"rlBlank: 0 

Manganese IMn"): 

DR-700 DRoll 

525nm 41 

_z:..p_-..:;2-__ mglL 

IStandalrd Solution: 

HACH MN-5 Other: 

Resu~s: __ _ 

____ Analysis Time: ({ ¢' 'E 

Fi~ered: 0 
Digestion: D 

Reagent Blank Correction: 0 
IStalndard Addttions: 

o 
o Dlg~ Required: O.lml:. ___ 0.2ml: ___ O.3ml: __ _ 

Ferrous Iron (Fe"): 

OR-700 DRoll,/> tR-18C CotorWheel other: ____ - Analysis Tine: I I d; 2-
500nm 33 

...;tP:z:;....:. . .;:;'2--;..,...;....1 __ mglL Fi~ered: 0 

Hydrogen Sulfide IHzS): 

HS-C other. Analysis Time: 

5". cf; mglL ---'--- Exceeded 5.0 mglL range on color chart: o 

data fields have been completed as necessary: 

IC<lrrect measurement units are cited in the SAMPLING DATA block: 

IMIJlitlplicaticln is correct for each Multiplier table: ~ 
calulated concentration is within the appropriate Range Used block: 

IAllkalinity Relationship is determined appropriatly as per manufacturer instructions: ~ 
1U1'V<.J!C sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Interference treatment used for Nitrate test if Nitrite was detected: ~ 
who the QAJQC Ckecklist: 



r. • 

Tetra Tech Inc. 

Oxygen: 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

of 

Sample ID No.: 70 G L m. 9'"'5 s6 I 

Sample Location: (rUe 3-0"'" <-v 5 
Duplicate: 0 

o 

HACH DigRal nrator OX-DT 
() - ( 

CHEMetrics (Range: mglL) Analysis Time: f/.f S" 1 

Titration Count I 

CHEMetrics (Range: ___ m,g/L) 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: t;P ¢ /0 _ 5 

Muttipller I Concentration 

X 0.01 = mg/l 

x 0.02 = mglL 

Analysis Time: rt ti' S" ¢ 
FiKered: 0 

ICfIEMletric:s: ___ mglL 

Dioxide: 

HACH Oigttal nrator CA-OT CHEMetrics (Range: __ mg/L) Analysis TIme: (j; e ~ y 

nration Count I I Concentration 

x 0.1 = mgIl 

/(,3 x 0.2 =3!./' mgIl 

.1.0 = mglL 

.2.0 = mgIl 

-----'mgIl 



. . 
• . . • 

~ 
Tetra Tech 

I: 

Inc. 

DR-700 

61Qnm 

DR-8 

93 

-t.fP_·...:¢_I __ mgiL 

DR-700 DR-8 

91 

______ mglL 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

HS·C Color Chart 

other: 

Sarnple iD No.: 5oS?L,-'1¢£¢/ 
Sample Location: C-,;rC 3 P 1?1-t-v¢> S
Duplicate: 0 

r---:----,Blank: 0 

HS-WR Color Wheel 

Other: 

Analysis Time: f; if 0 1--

Filtered: 0 

Analysis Time: ____ _ 

Fiftered: 0 

IStanda,rdsolution: o 
o 

Resufts: __ _ 

ISlo,ndard Addftlons: Digfts Required: O.lml:. ___ O.2ml:. ___ O.3ml: __ _ 

(NOz-N): 

DR-700 DR-8 

60 

~ , 1> Up mglL 

(NO.--N): 

DR-700 DR-8 

55 -....----______ mgll 

ISta,nda,rd Solution: 

Other: 

other. 

Resufts: __ _ 

Analysis Time: -;::!:;:-.....:.....:..._ 

Fiftered: 

Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Analysis Time: -:=:-__ _ 

Fiftered: 0 

Nnrile Interference Treatment: 0 
Reagent Blank Correction: 0 

ISloindard Addttions: 

o 
o Digfts Required: O.lml:, ___ O.2ml: ___ O,3rn1:, __ _ 



, . 
r· • 

Tetra Tech Inc, 

Field 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

,...-----, 

Sample ID No.: 

Sample Location: 

Duplicate: 0 
Blank: 0 

of 

DR-700 DR.a HACH MN-5 Other: Analysis Time: fb'12¢ 
ProgramIModule: 525nm 41 

~.¢ mg/L Fittered: 0 
Digestion: 0 

Solution: 0 Results: Reagent Blank Correction: 0 
Addttions: 0 Digits Required: 0.1 ml: 0.2m1: 0.3ml: 

Ferrous Iron (Fe2+): 

DR-700 DR-8 !R-1BC Color Wheef Other: _____ Ana!yete Time: p '1 / ') 
500nm 33 

--..!:(Z5::....:..;. ~:.....:...I __ mg/L Fittered: 0 

Sulfide (HzS): 

HS-C Other: Analysis TIme: ____ _ 

--=-t?....;.. . ..<:.p __ mg/L Exceeded 5.0 mgll range on color chart: o 

Checklist: 

data fields have been completed as necessary: 

ICclrrect measurement units are cited in the SAMPLING DATA block: 

IMiulitl,licaticm is correct for each Muhip/ier table: ~ 
I calulated concentration is within the appropriate Range Used block: 

IAllkalinitv Relationship is determined appropriatly as per manufacturer instructions: 

,'-1'''''''-' sample (e.g., std. Additions, etc.) frequency is appropriate as per the project planning documents: 

Interference treatment used for Nitrate test if Nitrite was detected: ~ 
block is initialized who the ONCC Ckecklist: 



APPENDIX D 

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received On June 2, 1999 and were logged in under Katahdin 
Analytical Services work order number WP2703 for a hardcopy due date of July 2, 1999. 

KATAHDIN 
Sample No. 
WP2703-1 
WP2703-2 
WP2703-3 
WP2703-5 
WP2703-6 
WP2703-7 
WP2703-8 
\VP2703-9 
WP2703-10 
WP2703-11 

TTNUS 
Sample Identification 
29SLB040708 
29SLB05089 
29SLB0508090 
29SLB070708 
29SLB II 0708 
29SLB 120708 
29E00301 
29F00301 
29SLB060809 
29T00301 

GEL 
Sample No. 

9906058-01 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Two aqueous and seven soil samples were received by the Katahdin Analytical Services, Inc. 
GCIMS laboratory on June 2, 1999 and were specified to be analyzed by USEPA method 8260B 
for the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EOB. 

Analyses for this workorder were performed on the 5972-F and 5972-Z instruments. A 
VSTD050 (50 ppb standard) was used for the continuing calibration standard. Internal standard 
and surrogate compounds were also spiked at 50 ug/1. 

Batch QC (VBL¥-, and LCS) was perfonned in each twelve-hour wLt'ldow. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. A matrix spike/matrix spike duplicate pair was analyzed on sample 
WP2703-10. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSO 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

h up:! I kuahd i n lab.com 

210 West Road No.5, Pommowh, NH 03801 
m (603) 431·5m 1'= (603) 436-3356 

CCOCCOf)-



for one or more analytes exceeds 2070, the initiai caiibration curve may still be acceptable if the 
mean ofthe RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrOWS this 20% maximum to 15%. 

Two initial calibration curves are reported in this workorder. Both calibrations had several 
analytes exceeding the maximum allowable 15% RSD. The average %RSD for the 5972-F was 
13.4%, and the 5972-Z had an average %RSD of 14.9%. 

Sample WP2703-1 required reanalysis to confirm matrix interference, both analyses are included. 
Samples WP2703-2 and 3 were reanalyzed on dilution in order to bring target compounds into the 
instruments linear range, both diluted and undiluted results are provided. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivo!ati!e Organics Extraction and Anajysis 

Two aqueous and nine soil/sediment samples were received by Katahdin Analytical Services 
laboratory on June 2, 1999 for analysis in accordance with 8270C for the PAR list of analytes. 

Extraction ofthe aqueous samples occurred following USEPA method 3510 on June 5,1999. A 
laboratory control spike consisting of all PAR analytes spiked into organic free water, was 
extracted in the batch. 

Extraction ofthe soil samples occurred on June 7,1999, following USEPA method 3550. A 
laboratory control spike was extracted in the batch, along with a site-specific MSIMSD pair on 
sample WP2703-1 O. 

The iniiiai caiibration curves analyzed in this SDG had some 'of the target analyte %RSD values 
exceeding 15 %. 

Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, the average %RSD for ail anaiytes was 11.5 and 
5.9%, making the curves acceptable. 

Analysis of sample WP2703-20 was performed at a I :20 dilution due to the matrix, resulting in 
elevated reporting limits for this sample. 

o COCCO:') 
340 County Road No. 5 
P.O. Box 720, Wenbrook, ME 04098 
Tel: (207) 874-2400 Far. (207) 775-4029 

http://brahdin la b .co m 

210 West Road No. S. Fbrumouth, NH 03801 
Td, (603) 431·5m Ftt (603) 436-3356 



Initial analysis of sample WP2703-3 yielded a high. recoverj of the surrogate nitrobenzene-dS, as 
well as target analyte conentrations over the upper limit of the calibration curve. Reanalysis 
occurred at a 1:5 dilution, also with a high recovery of this surrogate. No laboratory action was 
taken due to the obvious matrix/chromatographic interferences; both sets of data for this sample 
are included in the data package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP2703 the analyses for Total Combustible Organics (TCO) have been 
performed in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for 
Solids-Total Residue (TS) for work order WP2703 samples have been performed in accordance 
with "Contract Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were performed within analy6cal hold tLrne. No protocol deviations were noted by 
the Wet Chemistry laboratory staff. 

Subcontracted Aualysis 

Analyses for Total Organic Carbon and Grain size were subcontracted to outside laboratories. Both 
sets of data are included as separate sections to the data package. 

I certifY that this data package is in compliance with .the terms and conditions of the contract, both 
technically and for completeness, fOi other L~an the conditions detaiied above. Release of the 
data contained in this hardcopy data package has been authorized by the Laboratory Manager 
and/or his designee, as verified by the following signature. 

340 County Road No. 5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

http://katahdil1lab.com 

210 West Road No. 5, PortSmouth, NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 



KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: "Te.tRO-. \" -e cb - sc.. 

PROJECT: CNc C Lv.t -"l e. 5 ~~~ 

YES 

1. CUSTODY SEALS PRESENT 1 INTACT? 1]( 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 01 
3. CHAIN OF CUSTODY SIGNED' BY CLIENT? UJV 
4. CHAIN OF CUSTODY MATCHES SAMPLES? UJr--
5. TEMPERATURE BLANKS PRE.SENT? 1i:J( 
6. SAMPLES RECEIVED AT 4~ +1- 2? 01 
~ICE PACKS PRESENT (~r N? uar 7. VOLATILES FREE OF HEADSIPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 01 
9. PROPER SAMPLE CONTAINERS AND VOLUME? IJJ( 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? G;lr 
11. SAMPLES PROPERLY PRESERVEDI')? G;lr 
12. CORRECTIVE ACTION REPORT FILED? 01 

NO EXCEPTIONS 

0 0 
~ 0 
0 ~~" 
0 0 
0 0 
~ 0 

0 0 
IJY 0 
0 0 
0 0 
0 0 
o:Y"" NIA 

LAB (WORK ORDER) #. __ \,,-,(\J'-l.~--=1....!.1-,,-D '....£.J ______ _ 

PAGE: ---.J OF ______ ~ __________ _ 

COOLER: z.... OF L 
COC#· ___________________ _ 

SDG#. _________ ~----~-_=---
DATE I TIME HECEIVED: 0·49 OCr 7.0 
DELIVERED BY: Q 1.; x 
RECEIVED BY: s...&-----: 
lIMS ENTRY BY: ~ 
LlMS REVIEW BY I PM: A1<: 

COMMENTS 

TEMP BLANK TEMP ("C)= _ b. (,;> 

COOLER TEMP (·C )= NA 

RESOLUTION 

.k1L. VCbt_ (, ~ ~ LA. lli~ tI. ..... 
h--. ~ (pr~/1'i 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~ACOE AFCEE OTHER (STATE OF ORIGIN): 

ll, 
\J) 

~ 

LOG - IN NOTESI'): 

Use this space (and addition:al sheets if necessary) to document samples that are received broken or cornpromised, C-O-C discrepancies, radiation checks, residual chlorine check, results of pH 
check W required. If samples required pH adjustment, reco,~ volume and type of preservative added. 



\=( 

KA TA.,.." ANAL Yl'ICAL SERVICES, INC. 
SAMPa_ kECEIPT CONDITION REPOR:T 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: :Ie h,o- "Ie ck - :sc 

PROJECT: C;\J C- C k4. J> l e ~ 1:-0,,, 

1. CUSTODY SEALS PRESENT liNT ACT? 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MA TCliES SAMPLES? 

5. TEMPERATURE BLANKS PR.ESENT? 

6. SAMPLES RECEIVED AT 4·'~ 2? 

elCE PACKS PRESENT lC'!..Jr N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN TIllS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVED!I)? 

12. CORRECTIVE ACTION REPORT FILED? 

Y,ES 

G:J' 
~:r 
~r 
Cir 
~:r' 
Cl 

IJ( 
u:y 
Iij( 
~r 
lE( 
C) 

NO 

0 
0 
0 
0 

~ 
o 
o 
o 
o 

~ 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 
NIA 

.' " 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~ACOE 
~ 

LOG ·IN NOTES!I): 

LAB (WORK ORDER) # \N ~ 110; ( 

PAGE: ____ -L __ ~OF ______ ~ __________ __ 

COOLER: __ -,--~OF z.. 
COC# SDG#-------------------------------------

DATE/TIMERECEIVED: (p-1.-'190370 
DELIVERED BY: G<: A E K 
RECEIVED BY: $.,,_ 
LlMS ENTRY BY: 5", < 
LlMS REVIEW BY I PM: ______ pfr....,2-"L-=-____________ _ 

COMMENTS 

TEMP BLANK TEMP (·C)= , -'8 

COOLER TEMP (OC )= NA 

RESOLUTION 

kJ c.. "'" f. etc:o;;( fhU.J( G< n; ~ .. " 
b .... ~ M">I"l"f 

(RECORD COOLER TEMP' ONLY IF TEMP BLANK IS NOT PRESENT) 

AFCEE OTHER (STATE OF ORIGIN): 

(1) Use this space (and additional sheets if necessary) to document samples that are received broken or co,mpromised, C-O..c discrepanc:ies, radiation checks, residual chlorine check, results of pH 
check if required. If samples required pH adjustment, recolrd volume and type of preservative added. 

" 



Katahdin 
-\ " \ I , 1 I l \ I "I I \ j( I " 

340 County Road No.5 
P.O. Box 720 
Westbrook, ME 04098 
Tel: (207) 874-2400 
FaX" (207) 775-4029 

Client --re.{. ~ !ecl.-. A./V'S I Contact 

CHAIN of CUSTODY 

-PLEASE PRINT IN PEN Page 

Phone # ~ax # ) 
( J 

Address /V {-/ Z/ /l-i/~. 1-1- City fo'. {hCL b-.~ .f~., State S'C Zip Code Zc, (/ 0 " 

Purchase Order # Proj. Name / No. Katahdin Quote # 

Bill (if different than above) Address 

of -

,-

Sampler (PrintiSign) ,-\?",~, ... ,<; 1<. N-i) \ 

~ LAB USE ONLY I WORK ORDER': It0 f' 2-1 D "3' . -

KATAHDIN PROJECT MANAGER 

REMARKS: 

It ~ •. ~ SHIPPING INFO: J?!. FED EX o UPS o CLIENT 
[-

AtRBILLNO: ~~. ~~V) o TEMP BLANK o INTACT o NOT INTACT i~ 

* TEMpoC 

~ ~ ~ 
* Sample Description Date/Time Matrix No. of .~ ~~ coll'd Cntrs. I:Q. . 

d."i,<'L. F..d<.J. ¢7¢T$ 1

6-1-"('1//7"1S- ~ai/ - 'I I .5 

:;l."1 S 1-.13 qf s-j6s- 'i /NfO " s- <l- I 

~'iS 1-.[)<;6:, ,/,0 r--9J) INto I, 5" 'f I 

1 ;;J,'isJ..8si6 ¢9)2I<'1 IIS-;z,o II 6, '-f J i 
d, "15 J. IS c;t 6' ¢ /?)t91'1 I/S'ao 1/ S- if \ 

Id-''is /...£<, nI,.::- 5 I/~o 5' ~ \ 
1,:;(9.') l-E¢, ¢'/t.P?!' 

/, 
/ IS, '1\ S 'f I 

I. oJ) I/o 
/ 1<>-" 

1d.9.sJ..l5 II ¢) ¢S" I~ S- 'i J 

1~9)J..iSld,9S7¢8" 1/6'(J..'0 S l. 1 
i2.Cjt::P¢3¢ 1 j 

, . - .S- -3k~ 2-/I.JVS 

2.4 r: G¢ 3 ¢ J / / 11'15 > -..'3 2 

~ t.j~)1S '3~ I 'l J- ~ d.. 
I 
I 

I I I I 
COMMENTS 

Date pime dJ.c;R'$ By: (Signature) 

--rr""'-'-"'~=:=:"""-,-- cfrr i. S"Jo?"!'f13S<?3-;)..... 
Date Time Received By: (Signature) 

OAMSOUACE INC. 1:1' (20n 782-3311 
OAM. CHN.()F-CSTOV 

\ 

I I I 

Relinquished By: (Signature) 

Relinquished By: (Signature) 

" -I:::> 
..... 
.." 

J 

. 
. 

• 

0 

7Jj)CO 

~"'" 

0 
-

0 

0 

0 

I I 

Date I Time Received By: (Sig 

;t-9~J!l1.~~W~~ __ 
Date I Time 

ORIGINAl 



!UU.tU1J.JJ.!'I Al'IALY·!·J.CAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-2703 

R~RORT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/02/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 02 JUL 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: J. HILL DELIVERED BY: FEDEX DISPOSE: AFTER 01 AUG 

ITEM LOG NUMBER 
1 WP2703-1 

WP2703-2 
WP2703-3 
WP2703-S 
WP2703-6 
WP2703-7 

SAMPLE DESCRIPTION 
29SLB040708 
29SLB05089 
29SLB050809D 
29SLB070708 
29SLB110708 
29SLB120708 

DETERMINATION 
volatile Organics by 
Polynuclear Aromatic 
SolidS-Total Residue 

TOTALS 

8260B 
Hydrocarbons 
(TS) 

LOG NUMBER SAMPLE DESCRIPTION 
2 WP2703-8 29E00301 

WP2703-9 29F00301 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 

TOTALS 

SAMPLED DATE/TIME 
01 JUN 1415 
01 JUN 1440 
01 JtJN 1440 
01 JUN 1545 
01 JUN 1600 
01 JUN 1620 

METHOD 
SW8260 
EPA 8270 
CLP/CIP SO 

OTY 
6 
6 
6 

6 

RECEIVED 
02 JUN 

PRICE 
85.00 

135.00 
0.00 

MATRIX 
SL 

AMOUNT 
510.00 
810.00 

0.00 

220.00 1320.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
01 JUN 1545 02 JUN AQ 
01 JUN 1615 

METHOD 
SW8260 
EPA 8270 

OTY 
2 
2 

2 

PRICE 
75.00 

125.00 

200.00 

AMOUNT 
150.00 
250.00 

400.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



., ... :nU11J.l1'l Al'IALYT.lL:AL ::;t;RVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-2703 

REPORT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/02/99 

PHONE: 850/385- 98"
FAX: 850/385-986_ 

DUE: 02 JUL 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: J. HILL DELIVERED BY: FEDEX DISPOSE: AFTER 01 AUG 

LOG NUMBER SAMPLE DESCRIPTION 
3 WP2703-10 29SLB060809 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 
Solids-Total Residue (TS) 
Wet Lab Subcontract 
Total Combustible Organics 

TOTALS 

LOG NUMBER SAMPLE DESCRIPTION 
4 WP2703-11 29T00301 

DETERMINATION 
Volatile Organics by 8260B 

ORDER NOTE: QC-IV NFESC-D 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA 15220 
REPORT & DISK 

INVOICE: With Report 

AJC/BKR/WEST.AJC(dw) 

SAMPLED DATE/TIME RECEIVED MATRIX 
01 JUN 1520 02 JUN SL 

METHOD OTY PRICE AIv10til~T 

SW8260 1 85.00 85.00 
EPA 8270 1 135.00 135.00 
CLP/CIP SO 1 0.00 0.00 

1 170.00 170.00 
ASTM D2974 1 30.00 30.00 

1 420.00 420.00 

SAMPLED DATE/TIME RECEIVED MATRJ~ 

01 JUN 02 JUN 

METHOD OTY PRICE AMOUNT 
SW8260 1 85.00 85.00 

TOTAL ORDER AMOUNT $2,225.0 r 

This is NOT an Invoi, 

06-14Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



CASE NARRATIVE 
for 

Katahdin Analytical 
Westbrook, ME 

Former Charleston Naval Complex Site 
SDG #96058S 

June 21, 1999 

Laboratory Identification: 

General Engineering Laboratories, Inc. (GEL) 

P.O. Box 30712 
Charleston, SC 294117 

Express Mail Deli"~ry and' ShippinJl Address: 

2040 Savage Rd 
Charleston, SC 29414 

Telephone Number: 

(843) 556-8171 

Summary: 

Sample receipt 

The samples from the fonner Charleston Naval Complex site arrived at General 
Engineering Laboratories, Inc., Charleston, SC on June 1 and 2, 1999, for environmental 
analyses. All sample containers arrived without any visible signs of tampering or 
breakage. The samples were delivered with chain of custody documentation and 
signatures. 

The followmg samples were received by the laboratory: 

Laboratory 
Identification 
9906058-01 
9906097-01 
9906097-02 
9906097-03 
9906097·.(J4 

Sample 
Description 
29SLB060809 
14SLB020203 
l4SLB020203D 
14SLB050304 
15SLBOI0405 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(803) 556-8171' Fax (803) 766-1178 

"" t.J Printed on recycled paper. 

2 



9906097-05 
9906097-06 
9906097-07 

15SlB020405 
15SLB020405D 
29SLB050809 

Case Narrative 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories Standard Operating Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are listed below by 
analytical parameter. 

Internal Chain of Custody: 

Custody was maintained for all samples. 

Data Package: 

The enclosed data package contains the following secti~ns: Case Narrative, Chain 
of Custody, Cooler Receipt Checklist, and General Chemistry. 

The following are definitions of reporting limits used at General Engineering 
Laboratories: 

DL 

QL 

Detection Limit: The minimum level of an analyre that can be determined 
(identified not quantified) with 99% confidence., The values are normally 
achieved by preparing and analyzing seven a1iquots of laboratory water 
spiked 1 to 5 times the estimated MDL, taking the standard deviation and 
multiplying it against the one-tailed t-statistic at 99%_ This computed 
value is then verified for reasonableness by repeirting the study using the 
concentration found in the initial study, calculating an F-ratio, and 
computing the finallirnit. Sample specific preparation and'dilution factors 
are applied to these limits when they are reported. 

The detection limit is the minimum concentration of a substance that can 
be identified, measured, and reported with 99% confidence that the analyte 
concentration is above zero_ It answers the question "Is It Present n 

Ouantitation Limit: The lowest concentration that can be reliably achieved 
within specified limits of precision and accuracy during routine laboratory 
operating conditions. The QL is generally 5 to 10 times the MDL. 
However, it may be nominally chosen within these guidelines to simplify 
data reporting. For many analyres the QL analyte concentration is selected 
as the lowest non-zero standard in the calibration curve_ 

Sample QL's are highly matrix-dependent. Sample specific preparation 
and dilution factors are applied to these limits when they are reported. 

The QL is always ~ DL. 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road· 29407 

(803) 556-8171· Fax (803) 766-1178 

-0 Printed on recycled paper. 
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This data package, to the best of my know ledge, is in compliance wiih technical 
and administrative requirements. 

fc:saic9906058% 

Valerie S. Davis 
Project Manager 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712· Charleston, SC 29417 • 2040 Savage Road· 29407 

(803) 556-8171· Fax (803) 766-1178 ..... . t.., Pnnted on recycled paper. 
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Case Narrative for 
KA.T~A. .. 

SDG#96058S 

TOTAL PETROLEUM HYDROCARBONS 

Analytical Batch Number: 151686 

Analytical Method: SW846 9071A 

Laboratory Number 

9906097-01 
9906097-02 

9906097-06 
9906097-07 
QC621595 
QC621596 
QC621597 
QC621598 
QC621599 
QC621600 

Instrument Calibration: 

Sample Descdption 

14SLB020203 
14SLB020203D 
1 ~t'lY T"'On ......... AI">.Z!' 
J Ji:)LDU"uqu.:l 

15SLB020405D 
29SLB050809 
Blank 
Laboratory Control Sample 
Matrix Spike of 9906097-0 I 
Duplicate of 9906097-01 
Matrix Spike of 9906242-01 
Duplicate of 9906242-01 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9906097-01 and 9906242-01 

All analyte recoveries in the matrix spikes Were within the required acceptance 
limits. 

12 



.. 

Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Sample DnpUcates: 

All sample duplicate results were within the required acceptance liruits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch . 

13 



TOTAL ORGANIC CARBON 

Analytical Batch Number: 150724 

Analytical Method: SW846 9060 Modified 

Laboratory Number 

9906058-01 
9906097-03 
9906097-04 
QC617934 
QC617935 
QC617936 
QC617937 

Sample Preparation: 

Sample Description 

29SLB060809 
14SLB050304 
15SLBOI0405 
Blank 
Duplicate of 9906058-01 
Post Spike of 9906058-01 
Laboratory Control Sample 

All samples were prepared in accordance with accepted procedures. The method 
quoted is only for liquid samples. It is modified to handle soils analysis. 

Instrument Calibration: 

The instrument used was a Dohrmann DC-190 high temperature combustion TOC 
analyzer with a Dohrmann solids boat sampler. The instrument was properly 
calibrated on the day of the analysis. 

Holding TIme: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The post spike was run on the following Sample Number. 

9906058-01 

All analyte recoveries in the post spike were within the required acceptance limits. 

14 



Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Confonnance Reports: 

There were no Nonconformance Reports associated with this batch. 

Additional Comments: 

TOC solid samples are are tested to determine if inorganic carbon such as carbonates 
and bicarbonates are present in the sample. If so, the sample is acidified to remove 
the inorganic carbon, then dried in a low temperature oven. Because the sample 
portion is dried before analysis, the percent moisture correction is not applied to the 
TOC solid result. 

The preceding narratives have been reviewed bjtaA!f. t1 Date: 

15 



CHAIN OF CUSTODY RECORD 

General Engineering Lat -ies, Inc. 
2040 Sav43lge Road 
Charleston, Soulh Carolina 29407 
P.O. Box 30712 • ' 
CharleSlOl~ Soulh Carolina 29417 ) - qqC)(aost! (803)556·8171 

Clien,tpNa;meIFaCilit
Y 

Name SAMPLEA ALYSlS tEQUlREDx)-uscrenwUlImltol i $ ific:com misormethods U5CP01'Pintheboxcstoindica1cwhclher 
_I, ':td..: ' ~ I I I I I I" sample wu filtered and/or preserved 

~UTl,\ I., ~ f ,j;" 
Collec~/C"mpany I. { .. f l a ~ t t ! i. 

f{?fr-"",~LYI NV ... , ~ I ~ j ~~ ~ j t J ! J." ~ 

-...l;) 

--t1 

SAMPUID DATE TIME ~~h ~ i g ~ II ~ ~I i .E :Ii ! ! ~ ~ 1 ~~ Remarks 

'r72C,~LB~d6(N'P7 "/, 1~1t/> I :. 

~.,,,, .. , 

l 
)2'iSLg{lI{,<A>l~I'1S ('1, /5]..¢ I 

2..'5L8~%¢t!~M 'I, 1~1I1 I 1 
..... 

J 

Rellnq~ b;' --1l I ~Ie: t".. TIm·~.i R ........ by, ReUoqui8bod by, O.1e, TIm" IR' ........ by, 

.. ~. ~'lJ.1 "\Il\.l Ih '/1 IT5)1' 
K ............ by' ~ __ 0. .. , -., iZ=-~~- :7/'7<1;~ 1 Roman., 

White = sample collector Yellow = file Fink = with report 



Page __ of __ 

_,,\1 NSL B{j>2fl@_~ (.? ~(I /<!Sr,6 

-6l.j/ y!;.Lii0 Z~$2t/?1 

-0) /<IS(13/1513, 

-,,~ I;:;SL!3rPi <1"11/: 

I 7<,. (J ., ., 

I, 

i' 

-°511551- /3(lZ(.W I' 

-<>i.s;I/-; SL 13¢2lP<ii/c; !, 

- .. :t-I 2,e:; 5L i3 /65 titS '1 i, 

" I 

1'151 

/1)'2 'l 

J22r.J 

/2]. ¢ 

i7 S<I' 

/.J;S t; 

CHAIN OF CUSTODY RECORD 
DJOJDloD~~ 

me comDOllnds Of methods SAMPLE ANALYSIS REOUIRED :x) - w;c remaris ateIIlo SPCtify 51 

I I 
., 

;,. f ri t 
J ~ '. j 
.. 

~ 

i i I i ! 1 Ii ~j ~ :f 

:( ~ ~ ~:!l .. 

i 
"I; :.:r ~'" :;.s c, 

~ I C ~! 1--

I 

Rdinqulsh~~y: ,/ . I D,lIte: I Time: f I Recebed by: 
- --'-~'. ' \ '- -J '.,CO I"i ,( "';::_M' ___ ~) .. i) I' ..... ,,-. '- .;0q,.., ~~_,,_. '.~ "'" I \ 

" V" / \l -... \ 

RelInqui.sbed by: Date: 

,Relinquished by: Date: \ Time: .,j.;iv<d by Ia~by, 
\ ! 'i 

1\ 1\,. "- \ \' ·ff \" 
Ollte: I Time: Remarks: 

'~ ") ':'",;-:1 11 ~-:~/i C 

White = ~~.4Ie collector Yellow = me Pink = with report 

General Engineering Laboratories. Inc. 
2040 Savage Road 
Charleston, South Carolina 29407 
p.o, Box 30712 
Charleston, South Carolina 29417 
(803) 556-8171 

Use F or P in the boxes to indicale wbctber 
• sample was filtered andfor preserved 

Time' 1ReceIV<d by, 

~ 

.'1-

t 
. \ 
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FEDERAL SAMPLEARECEIPT REVIEW 
V/i-:;-;A '!!..A /'. J :;)'19 

'Client DN'CL1t- Received bY~ Da •• ~ / I 

. GEL COOLER--./ GEL POLY COOLER___ C~NT COOLER__ OTHER __ 

SAMPLE REVIEW CRITERIA 
1. Were shipping containers received intac:l and sealed? 

If no, nodf'/Project Man..-
2. Wa:, the Shipmeot screened fol1owing the radiochemistry survey 

_ p""",",," (EPI SOP S-<I07)7 
Were the sWYey results negative? 

If no. no~(y Project Manager 
Arc any of the samples identified by the client as radioactive? 
If.lC>. did clien! l'rovide RAD activity? 

3. Were chain of custody documents included"! 

4. Were chain of custody documents completed correctly? 
(Ink. si~ed match containors) 

S. Were all smnple containers properly labeled? 

6. Were proper sample containers received? 

7. PR:served samples checked for pH? 

8. Were samples preserved comctly? 
If DC list saTun !- lIT tests 

9. Shipping container temperature cbccked? 

10. Wu shipping conatincr temperature within specifications (4°± 2° C) 
If no notify Project Manager 

11. Is tc~pcraturc documented on the Chain of Custody? 

l:z.. Were samples received within holriiDI time? 
if No notitV Proiect Man .... 

13. Were VOA vials free of heaclspace? 

14. ARCOCII IF REQUIIlED 

15. 

YES NO COMMENTSLQUALIFIERS 

v 

IV" 

I'/~ 

.. ( 

L/ 

REVIEW ~flWAfl~A DA1E (P/t. Jtt 9 
I f 

SA· SEALS ATIACHED NSA· NO SEALS ATIACHED 

9 



''''"- " 

FEDERAL SAlVlPLE RECEIPT REV lEW 
Client kMA Received by Ch Date CP/Z)'7'9 

GEL COOLER_ GEL POLY COOLER_ CLIENT COOLER~ OTHER __ 

SAMPLE REVIEW CRITERIA YES NO C OMMENTSIOUALIFIERS 
1. Were shipping containers received intaci and sealed? 

If no, notitv -Project Mana •• r 
2. Was the Shipment screened following [he radiochemistry survey 

procedure cEPl SOP S-007)1 
Were the survey results negative? 

If no. DOritv Proiect Mana •• r 
Are any of the samples iciemified by the client as radioactive? 
[[yes. did client provide RAD activirv? 

3. Were r;hmn of custody documents included? 

4. Were chain of custody documents completed correctly? 
(Ink. simed. match containers) 

5. Were all sample containers ptoperly labeled? 

6. Were proper sampJe containers received? 

7. Preserved samples checked for pH? 

8. Wen: samples preserved correcdy'? 
If no, list s3IDPies & teslS 

9. Shipping containet temperature checked? 

10. Was shipping conatiner temperature within specifications (4D± 2° C) 
If no. notify Proiect MMa2er 

11. Is temperamre documented on the Chain of Custody? 

12. Were samples received within holding time? 
if No. notifY I'rQjcet Man • ., 

13. Were VOA vials Cl'"ee 01 beadspace? 

14. ARCOC# IF REQUIRED 

15. SDG#IFRJ i~UIRED 

I 
I I V 

I v' I 

I 
! 

-- C 
.v 

I 

-I--

'100 q:;:. 

DATE (0/2/ft SA - NO SEALS ATIACHED SA - SEALS A TIACHED N 

{ 
f I ' 
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Katahdin 
>)V~))JJI\J :oJI\J<I' 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29SLB0407OB 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYlBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2703-t 

WP2703 

712199 

N7912-P99264 

CTO#6B 

93 

SWB260 

Date Analyzed: 6/4/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/1/99 6/2199 6/4/99 KMC 5030 KMC 

Sample Method 

Result Units OF PQL PQl 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 uglKg 1.3 6 5 

<6 uglKg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 
<6 uglKg 1.3 6 5 

75 % 1.3 

71 % 1.3 

$65 % 1.3 

70 % 1.3 

Page 1 of 1 
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/If Katahdin 
>I>!Allllf\l ~fl"'I'I" 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 3230B 

Proj, 10: CNC CHARLESTON 

Sample Description 

29SLB04070B 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

D!BROMOFLUOROMETHANE 

1,2-0ICHLOROETHANE-04 

LUENE-08 

·····'-<BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Da.te: 

PONo_: 

Project: 

% Solids: 

Method: 

WP2703-1RA 

WP2703 
7''">''''''''' 1/£1;::11;; 

N7912-P99264 

CTO#6B 

93 

SWB260 

Date Analyzed: 6/5199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/1/99 6/2199 6/5199 JSS 5030 JSS 

Sample Method 

Result Units DF PQL PQL 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

81 % i ,3 

77 % 1.3 

70 % 1.3 

$54 % 1.3 

Page 1 of 1 
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/It K.nahdin 
'lII~l~IH\I ~H\I\I' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29SLB05089 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
......... .,..A' VVI ~t.I~~ 
IV I ...... LAI I..!;;;I'\II!;;''';> 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: E 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP2703-2 

WP2703 

7/2199 

N7912-P99264 

CTO#68 

93 

SW8260 

Date Analyzed: 614199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/1/99 612199 6/4199 KMC 5030 KMC 

Sample Method 

Result Units OF PQL PQL 

9 ug/Kg 1.4 7 5 

120 ug/Kg 1.4 7 5 

<7 ug/Kg 1.4 7 5 

E1200 ug/Kg 1.4 7 5 

E550 ug/Kg 1.4 7 5 

<7 ug/Kg 1.4 7 5 

E3000 ug!K.g 1.4 7 5 

91 -% 1.4 

99 % 1.4 

71 % 1.4 

151 % 1.4 

Page 1 of 1 
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/If Katahdin 
'1:><"')!~!'1 'H\I,!-

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj, ID: CNC CHARLESTON 

Sample Description 

29SLBOS089 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

D!BROMOFLUOROMETHANE 

t ,2-DICHLOROETHANE-D4 

OLUENE-D8 

f'-BROMOFLUOROBENZENE 

.eport Notes: 0-2,0-1 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP2703-2DL 

WP2703 

7/2199 
N7912-P99264 

CTO#68 

93 

SW8260 

Date Analyzed: 6ni99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/1/99 6/2199 6fl199 KRT 5030 KRT 

Sample Method 
e .. _ .. N. .. _ ... - OF i'QL PQL ., .. ~ ... " UIII'~ 

<600 ug/Kgdrywt 120 600 5 
<600 ug/Kgdrywt 120 600 5 
<600 ug/Kgdrywt t20 600 5 

1200 ug/Kgdrywt t20 600 5 
5300 ug/Kgdrywt 120 600 5 

<600 ug/Kgdrywt 120 600 5 
3400 ug/Kgdrywt 120 600 5 

00 % i20 uu 

79 % 120 

88 % t20 

82 % 120 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

29SLB050809D 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

l,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: E 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
"--_ ........ _._. 
",CPUI' "'QU'. 

PO No, : 

Project: 
% Solids: 

Method: 

WP2703-3 

WP2703 
"71""", Ilt:.I;;1;:1 

N7912-P99264 

CTO#6B 

93 

SWB260 

Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'dBy Ext, Method Analyst 

SL 6/1199 6/2199 6/4199 KMC 5030 KMC 

Sample Method 

Result UnHs DF PQL PQL 

46 ug/Kg 1.5 7 5 

260 ug/Kg 1.5 7 5 

<7 uglKg 1.5 7 5 

E1BOO uglKg 1.5 7 5 

E570 uglKg 1.5 7 5 

<7 ug/Kg 1.5 7 5 
E4300 ug/Kg 1.5 7 5 

117 % 1.5 

122 % 1.5 

99 % 1.5 

lBB % 1.5 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29SLB050809D 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DlBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

·BROMOFLUOROBENZENE 

,port Notes: J, 0-2 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 
% Solids: 

Method: 

WP2703-3DL 

WP2703 

7/2199 

N7912-P99264 

CTO#68 

93 

SW8260 

Date Analyzed: 6f7199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 611199 6/2199 6f7199 KRT 5030 KRT 

Sample Method 

Result Units OF PQL PQL 

<650 ug/Kgdrywt 130 650 5 

J630 ug/Kgdrywt 130 650 5 

<650 ug/Kgdrywt 130 650 5 

3500 ugiKgdrywt 130 650 5 

5400 ug/Kgdrywt 130 650 5 

<650 ug/Kgdrywt 130 650 5 

9000 ug/Kgdrywt 130 650 5 

88 % 130 

81 % 130 

86 % 130 

n % 130 

Page 1 of 1 
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tv- K,nahdin 
'tII"I~II<\1 Qf\,j,j' 

Client: Paul Calligan 
Telra Tech NUS 

1401 Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29SLB070708 

compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 
D ............ n .. +",. 
.,"' ........ , ....... 0;;. 

PO No. : 

Project: 
% Solids: 

Method: 

WP2703-5 

WP2703 

712199 

N7912-P99264 

CTO#68 

91 

SW8260 

Date Analyzed: 6/5199 

Matrix Sampled Date Rec'd Date Ext. Dale Exl'd By Ext. Melhod Analyst 

SL 6/1199 6/2199 6/5199 JSS 5030 JSS 

Sample Melhod 

Result Units OF PQl PQl 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

100 % 1.3 

99 % 1.3 

88 % 1.3 

67 % 1.3 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

29SLB110708 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

D!BROMOFLUOROMETH . .6,NE 

1,2-DICHLOROETHANE-D4 

JLUENE-D8 

'·· .. -BROMOFLUOROBENZENE 

~port Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No, : 

Projec1: 

% Solids: 

Method: 

WP2703-6 

WP2703 

712199 

N7912-P99264 

CTO#68 

94 

SW8260 

Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/1199 6I2J99 614199 KMC 5030 KMC 

Sample Method 

Result UiirlS OF PQL PQi 

<7 ug/Kg 1.4 7 5 

<7 ug/Kg 1.4 7 5 

<7 ug/Kg 1.4 7 5 

<7 ug/Kg 1.4 7 5 

J4 uglKg 1.4 7 5 

<7 ug/Kg 1.4 7 5 
<7 uglKg 1.4 7 5 

95 ~ 1.4 N 

97 % 1.4 

79 % 1.4 

75 % 1.4 

Page 1 of 1 

0000009 



Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29SLS12070B 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTSE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

POND. : 

Project: 

% Solids: 

Method: 

WP2703-7 

WP2703 

7/2199 

N7912-P99264 

CTO#68 

92 

SWB260 

Date Analyzed: 6/4/99 

Matrix Sampled Date Rec'd Date Exl. Date Ext'd By Ext. Method Analyst 

SL 6/1/99 6/2199 6/4/99 KMC 5030 KMC 

Sample Method 

Resuit Units OF FwL PQL 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 

i08 % i.2 
106 % 1.2 

107 % 1.2 

110 % 1.2 

Page 1 of 1 
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Client: Paul Calligan 
Tetra Tech NUS 

., 1401 Oven Park Dr . 

Sutte 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29E00301 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTALXYLENES 

DIBROMOFLUOROMETHANE 

l,2-DICHLOROETHANE-D4 

~LUENE-D8 

dROMOFLUOROBENZENE 

port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

.t. Solids: 

Method: 

WP2703-8 

WP2703 

712199 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 6/1199 612199 6/4199 DJP 5030 DJP 

Sample Method 

Result Units OF POL POL 

<5 ug/L 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

91 % 1.0 

96 % 1.0 

92 % 1.0 

84 % 1.0 

Page 1 of 1 
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Katahdin 
>1I<.'Il\IL'\I ~f!\r\I' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29FOO301 

Compound 

BENZENE 

TOLUENE 

1.2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DiBROMOFLUOROiviETHANE 
1.2-DlCHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2703-9 

WP2703 

7/2199 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 614199 

Matrix Sampled Date Rec'd Date Ext. Date· Ext'd By Ext. Method Analyst 

AQ 6/11!l9 6/2199 614199 DJP 5030 DJP 

Sample Method 

Result Units DF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

92 % 1.0 
94 % 1.0 

94 % 1.0 

85 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29SLB060809 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

~OLUENE-D8 

-BROMOFLUOROBENZENE 

eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RE5UL T5 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2703-10 

WP2703 

712199 

N7912-P99264 

CTO#68 

93 

SW8260 

Date Analyzed: 6/4/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/1/99 612199 6/4/99 DJP 5030 DJP 

Sample Method 

Result Units OF PQL PQL 

<600 ug/Kgdrywt 120 600 5 
<600 ug/Kgdrywt 120 600 5 
<600 ug/Kgdrywt 120 600 5 

<600 ug/Kgdrywt 120 600 5 
<600 ug/Kgdrywt 120 600 5 
<600 ug/Kgdrywt 120 600 5 

<600 ug/Kgdrywt 120 600 5 

92 % 120 
94 % 120 

93 % 120 

85 % 120 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Pro). ID: CNC CHARLESTON 

Sample Description 

29TOO301 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DiBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2703-11 

WP2703 

712199 

N7912-P99264 

CTO#68 

SW8260 

Date Analyzed: 614199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext, Method Analyst 

SL 6/1/99 612199 6/4199 DJP 5030 DJP 

Sample Method 

Resuit Units OF paL PWi.. 

<5 ug/Kgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 

92 % i.O 
92 % 1.0 

95 % 1.0 

86 % 1.0 

Page 1 of 1 
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,. .,.-
Report Note 

$ 

E 

J 

0-1 

0-2 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Note Text 

'$' nag denotes surrogate compound recovery is out of criteria. Re-extraction or re-analysis confirmed matrix 
interference. 

'E' flag indicates an estimated value. The analyte was detected in the sample at a concentration greater than the 
standard calibration range. 

'J' flag denotes an estimated value less than the Laboratory's Practical Quantitation Level. 

Sample dilution required due to matrix interference, sample viscosity or other matrix-related problem; therefore, 
standard laboratory Practical Quantitation Level (POL) could not be achieved. 

Sample dilution required for quantitation of one or more target analytes; therefore, standard laboratory Practical 
Quantitation level (Pal) could not be achieved. 

Page 1 of 1 
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2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client Lab SMC1 SMC2 SMC3 SMC4 

Sample 10 Sample 10 (OFM)# (OCA) # (TOL) # (BFB) # 

LCSF03A LCSF03A 92 90 94 97 

VBLKF03B VBLKF03B 91 92 93 87 

LCSF04A LCSF04A 91 95 93 9B 

VBLKF04A VBLKF04A 92 98 94 88 

29EOO301 WP2703-8 91 9B 92 B4 

29FOO301 WP2703-9 92 94 94 85 

LCSF07A LCSF07A 89 81 BB 87 

VBLKF07A VBLKF07A BB 80 as 79 ! -- , - --- -- - I I I I 

QC LIMITS 

SMC1 (DFM) DIBROMOFLUOROMETHANE 

SMC2 (DCA) = 1,2-DICHLOROETHANE-D4 

SMC3 (TOL) TOLUENE-DB 

SMC4 (BFB) = P-BROMOFLUOROBENZENE 

# Column to be used to flag recovery value 

• Values are outside of QC limits 

Page 1 of 1 FORM II VOA-1 

I 

SDG No.: WP2703 

Matrix: 

Total 

Out 

0 

0 

0 

0 

0 

0 

0 

0 
I 

(75-129) 

(65-135) 

(B2-120) 

(69-125) 

WATER 

1000003 



2A 
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client Lab SMC1 sMC2 sMC3 SMC4 

Sample 10 Sample 10 (DFM) # (DCA) # (TOL) # (BFB) # 

29SLB060809 WP2703-10 92 94 93 85 

29SLB060809MS WP2703-1 OMS 90 92 93 93 

29SLB060809MSD WP2703-10MSD 92 92 94 97 

29Too301 WP2703-11 92 92 95 86 

29SLB05089DL WP2703-2DL 86 79 86 82 

29SLB050809DDL WP2703-3DL 88 81 86 77 
LCSZ04A LCsZ04A 110 115 113 110 

VBLKZ04A VBLKZ04A 122 124 113 109 

29SLB040708 WP2703-1 75 71 65 " 70 

29sLB05089 WP2703-2 91 99 71 151 

29SLB050809D WP2703-3 117 122 99 188" 

29SLBll0708 WP2703-6 96 97 79 75 

29SLB 120708 WP2703-7 108 106 107 110 

LCsZ05A LCsZ05A 105 108 107 109 

VBLKZOSA VBLKZ05A 117 116 114 107 

29SLB040708 WP2703-1RA 81 77 70 54" 
29sLB070708 WP2703-5 100 99 

I 
8a 

I 
67 

I I 

QC LIMITS 

SMC1 (DFM) DIBROMOFLUOROMETHANE 

SMC2 (DCA) = 1.2-DICHLOROETHANE-D4 

SMC3 (TOL) TOLUENE-D8 

SMC4 (BFB) P-BROMOFLUOROBENZENE 

# Column to be used to flag recovery value 

• Values are outside of QC limits 

Page 1 of 1 FORM II VOA-1 

I 

SDG No.: WP2703 

Matrix: SOIL 

Total 

Out 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

1 

0 I 

(69-148) 

(66-149) 

(68-147) 

(64-152) 

1000004 
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Client: Paul Calligan 

Telra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 3230B 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKF03B 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

'fa Solids: 

Method: 

VBLKF03B 

WP2703 

7i2J99 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 613/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 613/99 DJP 5030 DJP 

Sample Method 

Result Units OF PQL POL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

91 % 1.0 

92 % 1.0 

93 % 1.0 

B7 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

"""'" 1401 Oven Park Dr. 
Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKF04A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DiBROMOFLUOROMETHANE 

' .. 2-DICHLOROETHANE-D4 

.UENE-D8 

"_ROMOFLUOROBENZENE 

~ .,.Jort Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SOG: 

Report D<!te: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKF04A 

WP2703 

7!2l99 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 614199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 6/4199 DJP 5030 DJP 

Sample Method 

ResuH Uiliis OF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ugiL 1.0 5 5 

92 % 1.0 

98 % 1.0 

94 % 1.0 

88 % 1 .0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Sune t02 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

VBLKZ04A 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DiBROMOFLUOROMETHANE 

1,2·DICHLOROETHANE-04 

TOLUENE-08 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

VBLKZ04A 

WP2703 

7i2i99 
N7912-P99264 

CTO#68 

100 

SW8260 

Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/4/99 KMC 5030 KMC 

Sample Method 

Result Units OF PQL PQL 

<5 ug/Kg 1.0 5 5 

<5 ug/Kg 1.0 5 5 
<5 ug/Kg 1.0 5 5 

<5 ug/Kg 1.0 5 5 

<5 ug/Kg 1.0 5 5 

<5 uglKg 1.0 5 5 

<5 ug/Kg 1.0 5 5 

122 % 1.0 

124 % 1.0 

113 % 1.0 

109 % 1.0 

Page 1 of 1 
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~.Jient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

VBLKZOSA 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DiBROMOFlUOROMETHANE 

. 2·DICHLOROETHANE·D4 

ILUENE·D8 

"~BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No. : 

Project: 
% Solids: 

Method: 

VBLKZOSA 

WP2703 

712/99 

N7912·P99264 

CTO#68 

100 

SW8260 

Date Analyzed: 6/5/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 615/99 JSS 5030 JSS 

Sample Method 

Result UnHs OF PQl PQl 

<5 ug/Kg 1.0 5 5 

<5 ug/Kg 1.0 5 5 
<5 ug/Kg 1.0 5 5 
<5 ug/Kg 1.0 5 5 
<5 ug/Kg 1.0 5 5 

<5 ug/Kg 1.0 5 5 

<5 ug/Kg 1.0 5 5 

117 % 1.0 

116 % 1.0 

114 % 1.0 
107 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

,401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKF07A 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTSE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

l,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKF07A 

WP2703 

712199 
N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 617199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 617199 KRT 5030 KRT 

Sample Method 

Result Units OF PQL PQL 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 

88 % 1.0 

80 % 1.0 

B5 % 1.0 

79 % 1.0 

Page 1 of 1 
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Lab File: F0728 

Analyst: DJP 

Compound Name 
1,2·D1BROMOETIIANE 

BENZENE 

ETHYLBENZENE 

MTHE 

NAPHTHALENE 
"TY'lT YT1n..l1::' 
... ~ ....... v~"L 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSF03A 

Time Injected 10:33:00 PM 

SpikeAmt 
(ugIL) 

50 

50 

50 

50 

50 

,0 

150 

Result 
(ugIL) 

52.8 

51.0 
49.8 

49.6 

48.7 

51.3 

146 

Date Run: 6/3/99 

Matrix: AQ 

Rec (%) 
106 

102 

100 

99 

97 

103 

97 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

1 

1000302 



Lab File: F0744 

Analyst: DJP 

Compound Name 
1,2-DIBROMOETIlANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NA...PHTHAT.RNE 

r-OLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

Sample ID: LCSF04A 

Time Injected 9:14:00 AM 

SpikeAmt 
(ugIL) 

so 
SO 
SO 
50 

50 

50 

150 

Result 
(ug/L) 

54.1 

51.2 

50.6 

50.1 

49.3 

51.1 

146 

Date Run: 6/4/99 

Matrix: AQ 

Rec (%) 
108 

102 

101 

100 

99 

102 

98 

• Out of Limits 

Limit. (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

1000308 



Lab File: Z0972 

Analyst: KMC 

Compound Name 
1.2-DIBROMOETIfANE 

BENZENE 

ETIfYLBENZENE 

~BE 
p-<APHTHALENE 

TULUJfNE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ04A 

Time Injected 9:27:00 AM 

SpikeAmt 
(ng/Kg) 

50 

SO 
SO 

50 

so 
50 

ISO 

Result 
(ug/Kg) 

58.3 

54.8 

65.9 

56.5 

50.5 

59.1 

202 

Date Run: 6/4/99 

Matrix: SL 

Rec (%) 
116 

llO 

132 

ll3 

101 

ll8 

135 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

J 

1000319 



Lab File: Z0988 

Analyst: JSS 

Compound Name 
1,2·DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

Nft.PHTII.A T .PNE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ05A 

Time Injected 11:30:00 AM 

SpikeAmt 
(u&fKg) 

50 

50 

50 

50 

50 

50 

150 

Result 
(uglKc) 

49.9 

48.3 

55.2 

52.5 

45.8 

49.2 

165 

Date Rnn: 6/5/99 

Matrix: SL 

Rec (%) 
100 

97 

110 

105 

92 

98 

110 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

J 
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Lab File: F0796 

Analyst: KRT 

Compound Name 
1,2-DmROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

~APlITHALENE 
TOLlJE...""m 
TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSF07A 

Time Injected 10:00:00 AM 

SpikeAmt 
(uctL) 

so 
50 

SO 
so 
so 
50 

ISO 

Result 
(ug/L) 

46.3 

47.2 

47.9 

4S.7 

46.8 

47.1 

141 

Date Run: 617/99 

Matrix: AQ 

Rec (%) 
92 

94 

96 

91 

94 

94 

94 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

1000331 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

sun. 102 

TaUahassee, FL 32308 

Proj, ID: CNC CHARLESTON 

Sample Description 

29SLB040708 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO(AIANTHRACENE 

CHRYSENE 

BENZO(BIFLUORANTHENE 

BENZO(K]FLUORANTHENE 

BENZO(AIPYRENE 

INOENO(I,2,3-COjPYRENE 

OIBENZ(A,H]ANTHRACENE 

BENZO(G,H,IIPERYLENE 

NITROBENZENE·OS 

2·FLUOROBIPHENYL 

TERPHENYL·OI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report O;;W: 

PO No.: 

Project: 

% Solids: 

Method: 

WP2703-1 

WP2703 

7l27l99 

N7912·P99264 

CTO#66 

93 

EPA 8270 

Date Analyzed: 7/14199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 611199 6/2199 6f7i99 PMM SW3550 KRT 

Sample Method 

Result Units DF PQL PQL 

<360 uglKg 1.1 360 330 

<360 uglKg t .1 360 330 

<360 uglKg 1.1 360 330 
<360 UglKg t .1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ugIKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 
<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

57 % 1.1 

65 % 1.1 

90 % 1.1 

Page 1 of 1 
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/Vv Katahdin 
'''~1'"'\1 '11\'1(1_ 

t:lient: Paul Calligan 
Tetra Tech NUS 

1401 Ow-en Paik Di. 
SuH.102 

Tallahassee, Fl32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29SLB05089 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

'",-"-;.., 
,ENZO[AjANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZOIKJFLUORANTHENE 

BENZOIA)PYRENE 

INDENO[I,2,3-CD)PYRENE 

DIBENZ[A,H)ANTHRACENE 

BENZO[G,H,I)PERYLENE 

NITROBENZENE·OS 

2·FLUOROBIPHENYL 

TERPHENYL·DI4 

~~,{eporl Notes: 0·1, DL 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2703-2 

WP2703 

7t27;99 

N7912·P99264 

CTO#68 

93 

EPA 8270 

Date Analyzed: 7/15199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

SL 6/1/99 612/99 617/99 PMM SW3550 KRT 

Sample Method 

Resurt Units DF PQL PQL 

7600 ugIKg 21 6900 330 

45000 uglKg 21 6900 330 

<6900 uglKg 21 6900 330 

<6900 uglKg 21 6900 330 

8000 uglKg 21 6900 330 

11000 uglKg 21 6900 330 

<6900 uglKg 21 6900 330 

<6900 uglKg 21 6900 330 

<6900 ugIKg 21 6900 330 

<6900 ugIKg 21 6900 330 

<6900 uglKg 21 6900 330 
<6900 uglKg 21 6900 330 

<6900 uglKg 21 6900 330 

<6900 uglKg 21 6900 330 

<6900 uglKg 21 6900 330 
<6900 uglKg 21 6900 330 

<6900 ug/Kg 21 6900 330 

DL % 21 

DL % 21 

OL % 21 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 3230B 

Proj, 10: CNC CHARLESTON 

Sample Description 

29SLB050609D 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

PYRENE 

BENZOIA]ANTHRACENE 

CHRYSENE 

BENZOIB]FLUORANTHENE 

BENZOIKJFLUORANTHENE 

BENZOIA]PYRENE 

INOENOl1 ,2,3-CO]PYR ENE 

OIBENZlA,H]ANTHRACENE 

BENZO{G, H, q PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: J, E, # 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

WP2703-3 

WP2703 

7t27i99 

N7912-P99264 

CTO#68 

93 

EPAB270 

Date Analyzed: 7/14199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/1199 6/2/99 6/7199 PMM SW3550 KRT 

Sample Method 

Result UnHs OF PQL PQL 

2800 ug/Kg 1.1 360 330 
E14000 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

680 uglKg 1.1 360 330 

2300 ugIKg 1. I 360 330 

4400 uglKg 1.1 360 330 

<360 ugIKg 1.1 360 330 
<360 uglKg 1.1 360 330 

J200 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ugIKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

#153 % 1.1 

57 % 1.1 

70 % 1.1 

Page 1 of I 
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"':Iient: Paul Calligan 

Tetra Tech NUS 

1401 OVen Par'" Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29SLB050809D 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FlUORANTHENE 

"YRENE 

~ ••. )ENZO(AIANTHRACENE 

CHRYSENE 

BENZO(BIFLUORANTHENE 

BENZO(KJFLUORANTHENE 

BENZO(AIPYRENE 

INDENO(1.2.3-CDIPYRENE 

DIBENZ(A.HIANTHRACENE 

BENZO(G.H.IIPERYLENE 

NITROBENZENE-DS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

'Report Notes: J. 0-2 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

'10 Solids: 

Method: 

WP2703-3DL 

WP2703 

7127/99 

N7912-P99264 

CTO#68 

93 

EPA 8270 

Date Analyzed: 7/14199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 611/99 6/2/99 6/7/99 PMM SW3550 KRT 

Sample Method 

ResuH UnHs OF PQL PQL 

2600 uglKg 5.4 1800 330 
17000 ugIKg 5.4 1800 330 
J940 ug/K!J 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

3700 ugIKg ·5.4 1800 330 

5800 ug/K!J 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

<1800 ugIKg 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

<1800 uglKg 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

<1800 ug/K!J 5.4 1800 330 

109 % S.4 

108 % 5.4 

79 % 5.4 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29SLB07070B 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZOIAIANTHRACENE 

CHRYSENE 

BENZOjB]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO(A]PYRENE 

INOENO[I ,2,3-CO]PYR ENE 

OIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2703-5 

WP2703 

7/27/99 

N7912-P99264 

CTO#68 

91 

EPAB270 

Date Analyzed: 7/14199 

Matrix Sampled Oate Rec'd Date Ext. Oate Exi'dBy Ext. Method Analyst 

SL 6/1/99 6/2199 6f7/99 PMM SW3550 KRT 

Sample Method 

Result Units OF PQL PQL 

<360 uglKg 1.1 360 330 
<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ugIKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 
<360 uglKg 1.1 360 330 
54 % 1.1 

67 % 1.1 

B6 % 1.1 

Page 1 of 1 

0000019 



Nv~ 
> '" ~ \, I If \! 'I I \ r < , , 

-lient: Paul Calligan 

Tetra Tech NUS 

i 401 Oven Park Dr. 

Su~e 102 

Taliahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

29SLB110708 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

'YRENE 

.... __ .;NZO[A)ANTHRACENE 

CHRYSENE 

BENZO(BjFLUORANTHENE 

BENZO(KlFLUORANTHENE 

BENZO(AjPYRENE 

INDENO(1,2,3-COjPYRENE 

DIBENZ(A,HjANTHRACENE 

BENZO(G,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

;;,.. .. "Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date; 
POND,: 

Project: 

% Solids: 

Method: 

WP2703-6 

WP2703 

7127199 

N7912-P99264 

CTO#68 

94 

EPA 8270 

Date Analyzed: 7/14199 

Matrix Sampled Date Rec'dOale Ext. Date Ext'd By Ext, Method Analyst 

SL 6/1/99 6/2/99 6/7/99 PMM SW3550 KRT 

Sample Method 

Result Units OF PQL PQL 

<330 ug/Kg 1.0 330 330 

<330 uglKg 1,0 330 330 

<330 uglKg 1.0 330 330 

<330 ug/Ka 1.0 330 330 

<330 ug/Ka 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 ug/Ka 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Ka 1.0 330 330 

<330 ug/Ka 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKa 1.0 330 330 

<330 ug/Ka 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

30 % 1.0 

55 % 1.0 

103 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

ProJ. 10: CNC CHARLESTON 

Sample Description 

29SLBI20708 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZOIAIANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A)PYRENE 

INOENO[1 ,2,3-CD)PYR ENE 

DIBENZ[A,H)ANTHRACENE 

BENZO[G,H,I)PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2703-7 

WP2703 

7127199 
N7912-P99264 

CTO#68 

92 

EPA 8270 

Date Analyzed: 7/14199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

SL 6/1/99 6/2199 6/7/99 PMM SW3550 KRT 

Sample Method 

ResuH Units OF PQL PQL 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

36 % 1.1 

56 % 1.1 

88 % 1.1 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Su~e 102 

TaUahassee. FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

29EOO301 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANiHENE 

PYRENE 

ENZO[AIANTHRACENE 

'1;HRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INOENO[I,2,3-COjPYRENE 

DIBENZ/A,HjANTHRACENE 

BENZO[G,H,IJPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

.eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 
PONo.: 

Project: 

% Solids: 

Method: 

WP2703-8 

WP2703 

7127/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Oate Analyzed: 7/12/99 

Matrix Sampled Date Rec'd Date Ext.Oate Ext'd By Ext. Method Analyst 

AQ 6/1/99 6/2/99 6/5199 PMM SW3510 KRT 

Sample Method 

Result Units OF PQl PQl 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

68 % 1.0 

69 % 1.0 

78 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

ProJ. to: CNC CHARLESTON 

Sample Description 

29FOO301 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO(AIANTHRACENE 

CHRYSENE 

BENZO(BIFLUORANTHENE 

BENZO(KJFLUORANTHENE 

BENZO(AIPYRENE 

INDENO(l ,2,3-CDIPYR ENE 

DIBENZ(A,H]ANTHRACENE 

BENZO(G,H,IIPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 
PO No.: 

Project: 

% Solids: 

Method: 

WP2703-9 

WP2703 

7/27199 
N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 7/12199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By ExL Method Analyst 

AQ 6/1/99 6/2199 6/5199 PMM SW351 0 KRT 

Sample Method 

ResuH Units OF POL PQL 

<10 ugiL t.O 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

48 % 1.0 

53 % 1.0 

65 % 1.0 

Page 1 of 1 

0000023 



f.;v Knahdin 
':';~\'Il'\f 'fl\.I\I' 

'":lient: Paul Calligan 

Tetra Tech NUS 

i 401 Oven ParI( Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

29SLB060809 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

°YRENE 

ENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[I,2,3-CO]PYRENE 

OIBENZ[A,HIANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

"'Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PONo,: 

Project: 

% Solids: 

Method: 

WP2703-10 

WP2703 

7/27/99 

N7912-P99264 

CTO#68 

93 

EPA 8270 

Date Analyzed: 7/18/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext, Method Analyst 

SL 6/1/99 6/2/99 6f7/99 PMM SW3550 KRT 

Sample Method 

Result Units OF PQL PQL 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 
<360 ugIKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 ugIKg 1.1 360 330 

<360 uglKg 1.1 360 330 
<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 

<360 uglKg 1.1 360 330 
<360 ug/Kg 1.1 360 330 

55 % 1.1 

72 % 1.1 

SO % 1.1 
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Report Note 

# 

Dl 

E 

J 

0-1 

0-2 

Note Text 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'#' flag denotes surrogate compound recovery is out of criteria. 

'DL' flag denotes inability to calculate surrogate recovery due to sample dilution. 

'E' flag indicates an estimated value. The analyte was detected In the sample at a concentration greater than the 
standard calibration range. 

'J' flag denotes an estimated value less than the Laboratory's Practical QUantitation Level. 

Sample dilution required due to matrix interference, sample viscosity or other matrix-related problem; therefore, 
standard laboratory Practical Quantitation Level (Pal) could not be achieved. 

Sample dlli.l1io-n iequlied fOi quantitation of ona or more targ~ ii3.m;~f.es; therefore, standard laboratory Practical 
auanmatlon level (pal) could not be achieved. 

Page 1 of 1 
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2A 
ATER SEMIVOLATILE SYSTEM MONITORING COMPOUND RECOVER 

Lab Name: Katahdin Analytical Services 

Client Lab SMC1 SMC2 SMC3 

Sample 10 Sample 10 (NBZ} # (FBP} # (TPH} # 

SBLK;060599 

29EOO301 

29FOO301 

LCS;060599 

SBLK;060599 

WP2703-8 

WP2703-9 

LCS;060599 

SMC1 (NBZ) 

SMC2 (FBP) 

SMC3 (lPH) 

81 84 79 

68 69 78 

48 53 65 
91 76 66 

QC LIMITS 

NITROBENZENE-DS 

2-FLUOROBIPHENYL 

TERPHENYL-Di 4 

# Column to be used to flag recovery value 

* Values are outside of QC limits 

Total 

Out 

0 

0 

0 

0 

Page 1 of 1 FORM II SVOA-1 

SDG No.: WP2703 

Matrix: 

(36-117) 

(47-114) 

(35-126) 

WATER 

2000003 



2A 
SOIL SEMIVOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Services 

Client Lab 

Sample 10 SamplelD 

SBLK;060799 SBLK;060799 

LCS;060799 LCS;060799 

29SLB040708 WP2703-1 

29SLB050609D WP2703-3 

29SLB070708 WP2703-5 

29SLB II 0708 WP2703-6 

29SLBI20708 WP2703-7 

29SLB05080900L WP2703-3DL 

29SLB05089 WP2703-2 

, 29SLB060809 WP2703-10 

29SLB060809MS WP2703-IOMS 

29SLB060809MSD WP2703-IOMSD 

SMC1 (NBZ) 

SMC2 (FBP) 

SMC3 (TPH) 

SMC1 SMC2 SMC3 

(NBZ) # (FBP) # (TPH) # 

69 75 82 

73 75 82 

57 65 90 

153" 57 70 

54 67 66 
30 55 103 

36 56 88 

110· 108 79 

DL DL OL 

55 72 80 

59 66 70 

80 63 67 

QC LIMITS 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

# Column to be used to flag recovery value 

• Values are outside of QC limits 

Total 

Out 

0 

0 

0 

I 

0 

0 

0 

1 

0 

0 

0 

0 

Page 1 of 1 FORM II SVOA-1 

SDG No,: WP2703 

Matrix: SOIL 

(14-107) 

(32-109) 

(26-116) 

2000004 



' ... ~. ",' 

Nv Knahdin 
'~~!\!j('i ~fl~«I' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

SBLK;06OS99 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO(A]ANTHRACENE 

CHRYSENE 

BENZO(B]FLUORANTHENE 

BENZO(K]FLUORANTHENE 

BENZO(A]PYRENE 

INDENO(1 ,2,3-CD]PYR ENE 

DIBENZ(A,H]ANTHRACENE 

BENZO(G,H,IIPERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

SBLK;060599 

WP2703 

7,'27/99 

N7912·P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 7/12199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 615199 PMM SW3510 KRT 

Sample Method 

Result Units OF Pal POL 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

81 % 1.0 

84 % 1.0 

79 % 1.0 

2000358 



Lab File: Xl187 

Analyst: KRT 

Compound Name 
2·METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO[A]ANTHRACENE 

BENZO[A]PYRENE 

BENZO[B[FLUORANTHENE 

BENZO[G,H,I]PERYLENE 

BENZO[K]FLUORANTHENE 

CHRYSENE 

DlBENZ[A,H]ANTHRACENE 

FLUORANTHENE 

FLUORENE 

lNDENO[I,2,3-CD]PYRENE 

INAPHTHALENE 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;060599 

Time Injected 12:33:00 PM 

SpikeAmt 
(uglL) 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Result 
(uelL) 

33.9 

41.0 

38.3 

40.0 

42.6 

45.4 

44.2 

50.2 

44.3 

41.9 

50.2 

44.3 

39.3 

57.7 

47.9 

41.1 

40.8 

Date Run: 7113/99 

Matrix: AQ 

Rec (%) 
'68 

82 

77 

80 

85 

91 

88 

100 

88 

84 

100 

89 

78 

115 

96 

82 

82 

• Out of Limits 

Limits (%) 
70·130 

7()'130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

1 

2000366 



Lab File: ZI342 

Analyst: KRT 

Compound Name 
2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZOl AI ANTHRACENE 

BENZOIAIPYRENE 

BENZOIBIFLUORANTHENE 

BENZOIG,H.lIPERYLENE 

BENZOIKIFLUORANTHENE 

CHRYSENE 

DlBENZIA,HIANTHRACENE 

FLUORANTHENE 

FLUORENE 

1NDENOI1,2,3-CDIPYRENE 

NAPHTHALENE 

PHENANTHRENE - PYRENE 

Katahdin Analytical Services 

Sample ID: LCS;060799 

Time Injected 8:41:00 PM 

Spike Amt 
(UEIKc) 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

Result 
(uglKE) 

1300 

1310 

1250 

1270 

1210 

1260 

1210 

1540 

1380 

1280 

1450 

1380 

1380 

1720 

1250 

1360 

1210 

Date Run: 7112/99 

Matrix: SL 

Rec (%) 
78 

79 

75 

76 

73 

76 

72 

92 

83 

77 

87 

83 

82 

103 

75 

82 

72 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60~140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60·140 

60-140 

60-140 

60-140 

J 

2000374 



Sample File Na...wnc 

WP2703-10 Z1396 

WP2703-10MS Z1397 

WP2703-10MSD Z1398 

Native 
Compound Name (ugfKg) 

"HRYSENE 0 

ACENAPHTHENE 0 

ACENAPHTHYLENE 0 

ANTHRACENE 0 

BENZOl AIANTHRACENE 0 

BENZOl AIPYRENE 0 

BENZOl BIFLUORANTHENE 0 

2·METHYLNAPHTHALENE 0 

BENZOIKIFLUORANTHENE 0 

PYRENE 0 

DlBENZ(A,HIANTHRACENE 0 

FLUORANTHENE 0 

FLUORENE 0 

INDENOll.2.3-CDIPYRENE 0 

IN APHTHALENE 0 

PHENANTHRENE 0 

BENZOIG.H,lIPERYLENE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date AcquLred Time inj Analyst 

7/16/99 10:27:00 AM KRT 

7/16/99 11:13:00 AM KRT 

7116/99 12:00:00 PM KRT 

MSSpk MSD Spk MS MSD 
Amount Amount Result Result 
(ugfKg) (ugfKg) (ugfKg) (ugfKg) 

1790 1790 1000 958 

1790 1790 1170 1130 

1790 1790 1080 1020 

1790 1790 lOgO 1030 

1790 1790 1080 1060 

1790 1790 1080 1030 

1790 1790 1140 1120 

1790 1790 1170 1180 

1790 1790 1090 1100 

1790 1790 1120 1070 

1790 1790 1050 964 

1790 1790 1040 1010 
' .. nf\ 
!/7V 1790 1190 1150 

1790 1790 1090 857 

1790 1790 1100 1110 

1790 1790 1270 1220 

1790 1790 1080 962 

RPD ;[(ms res - msd res) I (ms res + msd res)/2) • 100 

Matrix Method 

SL 8270_99 

SL 8270_99 

SL 8270_99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (%) (%) 

'56 '54 60-140 4.3 50 

65 63 60·140 3.5 50 

60 '57 60.140 5.7 50 

60 '58 60-140 4.7 so 
60 '59 60-140 1.9 50 

60 '58 6()'14O 4.7 50 

64 62 60-140 1.8 50 

65 66 60-140 0.85 SO 
61 61 60-140 0.91 50 

63 60 60-140 4.6 50 

'59 '54 60-140 8.5 50 

'58 '57 60-140 2.9 SO 

67 64 6()'14O 3.4 SO 

61 '48 60-140 24 50 j 
62 62 6()'14O 0.90 . 
71 68 60-140 4.0 , 
60 '54 60-140 12 50 I 

• Out of Limits I 

2000382 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#:GlCCHARLESTCN 

SAMPLE DESCRIPTICN 

295"LB040708 

PARAMETER 

Solids-1btal Residue (TS) 

Lab Nunber : WP-2703-1 
Report Date: 07/28/99 
PO No. N7912-P99264 
Project CTO #68 

REPCRT OF ANALYTICAL RESULTS Page 1 of 7 

SAMPLED BY SAMPLED DATE RECEIVED 

Solid J. HILL 06/01/99 06/02/99 

RESULT UNITS DF "PQL ME.'IH)D ANAL¥ZEIl BY 

92. wt % 1.0 0.10 CLP/CIP sew 06/04/99 JF 1 

" FQL (Practical Quantitation Level) represents laboratory reporting limits and tray not reflect sanple
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

(1) Sanple Preparation on 06/03/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF03TSS6 
CC:MS.LEELECK = TECH NUS 

FOSTER PLAZA 7 

661 ANDERSEN DR. 

.~IU ("11111/1" R",I,l ;x,,_ " 
1'.0. B,,\' :'".:!o. \'\"·~Ihrt",k. \11: 04(1'J:-; 
"Id: (111') R:"'l_:!'lOU EI\; (.:!t1:-) --<i.·W,!') 

210 W ... 'St Rood No.5. Pol'tSt1lOulh, NH 03801 
Td: (603) 431-5777 Fax: (603) <\36-3356 

0000025 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Number : WP-2703-2 
Report Date: 07/28/99 
PO No. N7912-P99264 
Proj ect em #68 

WIC#: CNC QlI\RLESTCN REPCRT OF ANALYTICAL RESULTS Page 2 of 7 

SAMPLE DESCRIPTICN MATRIX SAMPLED BY SAMPLED DATE RECEIVED 

29SLB05089 SOlid J. HILL 06/01/99 06/02/99 

PARl\METER RESULT UNITS DF -POL MEIlDD NCITES 

SOlids-Tbtal Residue (TS) 93. wt % 1.0 0.10 CLP/CIP SOW 06/04/99 JF 1 

* POL (practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

(1) Sarrple Preparation on 06/03/99 by JF 

07/28/99 

LJO/baeajc (dw) /msrn 
PF03TSS6 
CC:MS.LEELEOC 

'IE'IRA TErn NUS 
FOSTER PlAZA 7 

661 ANDERSEN DR. 

.• ·,0 l ""UIIl'- [{n,.,1 ;-.:", 'i 
1'.0. II", -211. \~·"'lhf<l"I... \11: 0<\0')1'; 
'I'd: \~In X-'l-!-"jlIO I:.l~: L:!tn -:-""<;·-102') 

hlll':/lka 1;lhdil.1.Jkct>tll 

210 W<."St Rood No. 5. Porumoum. NH 03801 
Tel: (603) 431-sn7 Fax: (603) 436·3356 

0000026 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr.. Suite 102 
Tallahassee. FL 32308 

WICII: CNC CliARLESIU'I 

SIlMPLE DESCRIPTlCN 

29SLB050809D 

PARAMETER 

Solids-Total Residue (TS) 

lab Nurrber : ,WP-2703-3 
Report Date: 07/28/99 
PC No. N7912-P99264 
Proj ect ern #68 

REPCRT OF ANALYTICAL RESULTS Page 3 of 7 

SlMPLED BY SlMPLED DATE RECEIVED 

Solid J. HILL 06/01/99 06/02/99 

RESULT UNITS DF *PQL MEIlOD ANAL= BY NOI'ES 

93. wt 1; 1.0 0.10 CLP/ClP sew 06/04/99 JF 1 

* I>,2L (Practical OJantitation Level) represents laboratory reporting limits and llI3y mt reflect sarrple
specific reporting limits. Sarrple-specific limits are indicated by results anmtated with' <' values. 

(1) Sarrple Preparation on 06/03/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF03TSS6 
CC:MS.LEELECK 

TE'IRA TErn NUS 
FDSI'ER PlAZA 7 
661 ANDERSEN DR. 

.\-10 (·"illll~- R".I,I :-.:". 'i 
I'.tl. 1\,,\ -,!u. \'..:'olln""k. \IF. (l-lU'Jt{ 
J~'l: \!u-) t;-·I_!_H!O b~: (.!u-) -- .. --ttl!" 

1.llp:llbr;lhdin IJh.cum 

210 Wcst Rood No. 5. Pommmnh. NH 03801 
1~1: (603) 431·5777 Fax: (603) 436·3356 

0000027 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#: mc CllARLESIlli 

&l\MPLE DESCRIPTICN 

29SLB070708 

Solids-Total Residue (TS) 

Lab Number : WP-2703-5 
Report Date: 07/28/99 
ro No. N7912-P99264 
Project em #68 

REPCRT OF ANALYTICAL RESULTS Page 4 of 7 

SJ\MPLED BY SllMPLED DATE RECEIVED 

Solid J. HILL 06/01/99 06/02/99 

RESULT UNITS DF *PQL MEIH:lD 

91. wt% 1.0 0.10 CLP/CIP sew 06/04/99 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and !My not reflect sarrple
specific rep::>rting li!!lits. Sarrple-specific liroits ;=r,re imicated by results ann:>tated with 1<' values. 

(1) Sarrple Preparation on 06/03/99 by JF 

07/28/99 

LJO/baeajc (dw) /msm 
PF03TSS6 
CC: MS. LEE LECK 

TEIRA '!Ern NUS 
FOSTER PLAZA 7 

661 ANDERSEN DR. 
"',111 l ~OLllUr 1\ .. ".1 :,\". 'I 
1'.0. n,,\ -211, \'\'.',dHU"k. \IE U-l{l'H~ 
'Id: \!Il':") 8-'1-2·1\)U hLx; (!1I~1 -"""i··H)l') 

hlll':llk"':lhdinl.lh.nllll 

210 WCSI Road No.5. PortSmouth. NH 03801 
Td: (603) 431-Sn7 Fu: (603) 436-3356 

0000028 



CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#: CNC rnARLESTIN 

SAMPLE DESCRIPI'ICN 

29SLBll0708 

PARAMlIT'ER 

Solids-Total Residue (TS) 

Lab Nurrber : WP-2703-6 
Report Date: 07/28/99 
PC No. 

Project 
N7912-P99264 
em #68 

REPCRT OF ANALYTICAL RESULTS Page 5 of 7 

SJMPLED BY 8..lMPT .Rn Ill!...'!'E PECEIVED 

Solid J. HILL 06/01/99 06/02/99 

RESULT {NITS DF -PQL ME:I'IfJD ANAL= BY 

94. wt% i.o 0.10 CLP/CIP SOW 06/04/99 JF 1 

- IQL (Practical Q,lantitation Level) represents laboratory reporting limits and nay not reflect sanple
specific reporting limits. 8arrple-specific limits are indicated by results an_rotated !tlit.~ '<' values. 

(1) Sarrple Preparation on 06/03/99 by JF 

LJo/baeajc(dw)/msrn 
PF03TSS6 
CC:MS.LEELECK 

TE"IRA TEOl NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 

Jllll·tlllUi.1 Ru.!.! \: ... ., 
I'.ll. [\." -~(I. \~·l·,dH'lL,k. )"IE U-tO')N 
Td: (.:!U-l W-,,·!·\uU 1'.1\: (.~tI-l--"--l().!') 

h(LI':llk~f"hdinl'lh.cu." 

210W .. "S[ Road No. 5. Porumourh, NH 03801 
Td: (603) 431·5777 Fax: (603) 436-3356 

0000029 



CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WId!: CNC CHARLESTIN 

SAMPLE DESCRIPTICN 

29SLB120708 

PARAMETER 

Solids-Total Residue (TS) 

lab NurriJer : WP-2703-7 
Rep:>rt Date: 07/28/99 
ro No. N7912-P99264 
Proj ect em #68 

REPCRT OF ANALYTICAL RESULTS Page 6 of 7 

SAMPLED BY SAMPLED DATE RECEIVED 

Solid J. HILL 06/01/99 06/02/99 

RESULT UNITS OF "POL MEIH)D ANAL'lZED BY 

93. wt % 1.0 0.10 CLP/CIP sew 06/04/99 JF 1 

" PQL (Practical Quantitation Level) represents laboratory rep:>rting limits and may not reflect sample
specific rep:>rting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 06/03/99 by JF 

07/28/99 

LJO/baeajc (dw) /msm 
PF03TSS6 
CC:MS.LEELECK 

TETRA TEal NUS 
rosTER PLIIZA 7 

.;·Ill ('", L. t .. , \ , ',. 
I'.U. Hm. -20, \X'nl[,rn"k. \IE U<j(l')~ 
1i.·I: t2U:-) ~:-'1-2·j{1U ra~: \.!O;j :--'i·4()2.,) 

210W~"St Road No. ,), Pommouth. NH 03801 
ld: (G03) 431·5777 l:ax: «(03) 436-3356 

0000030 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 OVen Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#: CNC CHARLES1I::N 

SAMPLE DESCIUPTICN 

29SLB060809 

PARAMETER 

Solids-Total Residue ('IS) 

Total Conbustible Organics 

Lab Nurrber : 
Report Date: 
ro No. 
Project 

WP-2703-10 
07/28/99 
N7912 - P99264 
em #68 

REPCRT OF ANALYTICAL RESULTS Page 7 of 7 

MATRIX SPMPLED BY SPMPLED DATE RECEIVED 

Solid J. HILL 06/01/99 06/02/99 

RESULT UNITS OF *fQL ME'IHOD ANAL¥ZED BY = 
93. wt % l.0 0.10 CLP/CIP SOW 06/07/99 JF 1 
2.7 wt %- 1.0 0.1 AS1M 02974-8 06/07/99 JF 1 

* PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 06/04/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF04TSSl 
CC:MS.LEELECK 

TE'lRA TEO! NUS 
FOSTER PlAZA 7 

\ ,II c"fiIli:ldlAAQ1llilliEN DR. 
1'.0, H,,~' -~O. \"".·,d'r,'''I.. \11: U"lU')~ 
I'd: \~(n S-4·2·tuU F,I\: (!()7) --'i-·W.!'.! 

210 W~'Sr Road No. 5. Pommouth. NH 03801 
Td: (603) 431-5777 Fax: (603) 436-3356 

0000031 
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7/28/99 

Method Blank and Laboratory Control Sample Results 

Client: Tetra Tech NUS 

Work Order: WP2703 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date Datil Concentration Practical True Measured 

of of Units Measured Acceptance Quantitation Units Value 

Parameter Prep Analysis in Blank Range Level·· 
TS -Total Residne 03-Jun-99 04-Jun··99 wt% < 0.10 < 0.10 0.10 wt% 90 

04-Jun-99 07-Jun··99 wt% < 0.10 < 0.10 0.10 wt% 
TeO 04-Jun-99 07-Jun··99 wt 0/0 < 0.10 < 0.10 0.10 wt% 

•• Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition 

during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality controllllleasurements are within the laboratory and method specified acceptance range except as notlld. 

FORI :.XLS 

Value 

89.9 

Percent Acceptance Acceptance 

Recovered Range Range 
(%) (mg/kg) 

99.9 80-120 

NA 80-120 

NA 80·120 



(II 
o 
o 
o 
o 
o 
~ 

\ 

Duplicate and Matrix SpikelMatrix Spike Duplicate Results 

Client: Tetra Tech NUS 
Work Order: WP2703 

DUPLICATE RESULTS MATRIX SPIKFlMATRlX SPIKE DUPLICATE RESULTS 
Sample Acceptance COlncentration or Quantity Matrix Spike Recovery (%) 

Measurements Mean Range Units Sarnpl Spike Sample Sample Sample Sample Acceptance RPD 
Parameter SamplfiNo Units Rep 1 Rep:! Conc RPD forRPD Only Added +Spike +Spil<e +Spike +Spike 

(%) (%) Dup I Dup2 Dup I Dup2 
TS WP2703-1 wt"10 92.2 92.8 92.5 0.6 0-20 MSIMSD Not Applicable for this Prurameter 

WP2703-1O wt"10 92.7 92.9 92.8 0.2 0-20 MSIMSD Not Applicable for this Prurameter 

TeO WP2703-1O wt"10 2.66 2.68 2.67 0.7 0-20 MSIMSD Not Applicable for this Prurameter 

RPD = Relative percent difference, which is the absolute value of the difference between two replicate results divided by the mean concentration 

then multiplied by 100%. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. The laboratory 
does not use the sample duplicate and matrix spike aloceptance ranges as acceptance criteria for a specific analysis. SarTiple duplicate and 
matrix spike data are used to evaluate method perfonmance in the environmental sample matrix only. Please refer to Les data for assessment 

of quality control for each parameter. 

FORM2WC.XLS 

Range (%) 
(%) 

7/28/99 

Acceptance 
Range 

(%) 



Client: 

Contact: 
Project Description: 

ee: KATAOOl99 

Katahdin Analytical 
340 County Road 
Westbrook. Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

Report Date: JUDe 22.1999 Page I of I 

---------------------_._- ---- ._-

Parameter 

General Chomlslry 
Evaporative Loss @ lOS C 
Total Organic Carbon 

SamplelD 
Lab 10 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

8.00 

6780 

: 29SLB060809 
: 9906058-01 
: Soil 
: 06/01/99 
: 06/01/99 
: 'Routine 

: Client 

DL 

1.00 
43.1 

RL 

1.00 
100 

wt% 
rng/kg 

1.0 GJ 06/03199 1500 150650 1 
1.0 LS 06118/99 1725 1507242 

M = Method Method-Description ---------------=----------' --
Ml 
M2 

Notes: 
The qualifiers in this report are defined as follows: 

EPA 3550 
SW846 9060 Modified 

ND indicates that the anaJyte was not detected at a concentration greater than the detection limit 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not detected at a concentration greater than the detection limiL 
,. indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in massImass units is reported as 'dry weight'. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Reviewed B;=' 

1/",-
.. ~j= 

I ~IIIII~IIII~ liD I~I 11111 ~IIII 11111111111111111 
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Client: Katahdin Analytical 

Contact 
Project Description: 

340 County Rood 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Fonner Naval Complex 

cc: KATAool99 

Parameter 

Sample lD 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

QualIIier Result 

Report Date: June 22, 1999 

: 14SLB020203 
: 9906097'()1 
: Soil 
: 0fJ/02/99 
: 06102199 
: Routine 
: Client 

DL 

Page 1 of 1 

RL Units DF Analyst Date Time Batch M ----------------------------------------------------
General Cbemlstry 
Total Rec. Petro. Hydrocarbons 
Evaporative Loss @ \05 C 

M=Method 

MI 
M2 

Notes: 

785 
24.0 

The qualifiers in this report are defined as follows: 

66.0 
1.00 

Method-Description 

SW846907IA 
EPA 3550 

132 

1.00 
mglkg 

wt% 

ND indicates thai the analyte wu not d~ed at a concentration greater than the detection limit. 

1.0 AAT 061221990950 151686 1 
1.0 GI 06/03199 1500 150650 2 

J indicates presence of anaIyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected al a concentnltion greater than the detection limit 
,. indicates that a quality corurol-anaIyte recovery is outside of specified acceptance criteria. 

Data reported in masslmass units i.s reported. as "dry weight'. 

This data repOJt has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
an.y questions 10 your Project Manager, Valerie Davis ai (843) 769-7391. 

Reviewed By 

IIII"III~ II~ ~"Illi Ililll~ 1I1111~11I11 1111111 
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Oient: 

Contact; 
Project Description: 

cc: KATA00199 

Katahdin Analytical 
340 County Road 
Westbtook, Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

Report Date: June 22, 1999 Page 1 of 1 

-----------------------... __ . ---- --
SampleJD 
LabID 

Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter QuaDDer Result 

General Chemistry 
Total Ree:. Petro. Hydrocarbons 
Evaporative Loss @ 105 C 

M=Method 

Ml 
M2 

Notes: 

321 
16.0 

The qualifiers in this report are defined as follows: 

: 14SLB020203D 
: 9906097-02 
: Soil 
: 06/02199 
: 06/02/99 
: Routine 
: Client 

DL 

59.S 
1.00 

Method·Description 

SW8469071A 
EPA3SS0 

RL 

119 

1.00 

Units 

mg/kg 

wt% 

NO indicates that the analyte was Dot detected at a concentration greater than the detection limiL 

.. ---. 
DF AoaIysl Date Time 

l.0 AAT 06ti2i99 0950 
1.0 OJ 06103199 1500 

J indicates presence of analyte at a concentration less than the reponing limit (RL) and greater than the detection limit (OL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
... indicates that a quality control analyte recovery is outside of specified acceptanCe criteria. 

Data reponed in mass/mass units is reported as • dry weight'. 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions LO your Projec1 Manager. Valerie Davis at (843) 769-7391. 

Reviewed By 

.----. 
Batch M 

15i686 i 
150650 2 

11II111 mJII!III~1 m I~I~~ IIIIIIIIIIIII~ ~I 
"'I\nn,,"'''' "' ..... 
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Client: 

Contact: 
Project DesCription: 

oc: KATAOOl99 

Katahdin Analytical 
340 Counly Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

Repon Date: June 22, 1999 Page lor l 

--------------------------------------------- .--

Parameter 

SamplelD 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 
Colle<:tor 

Quallller Remit 

: 14SLB050304 
: 9906097-03 
: Soil 
: 06102199 
: 06102/99 
: Routine 
: Client 

DL Units DF Analyst Date TIme Batch M ----------------------------------------------------_.---- .---
General Chemistry 
Evaporative Loss @ 10.5 C 
Total Organic Carbon 

M_Method 

MI 
M2 

NOIOs: 

13.0 
11900 

The qualifiers in this repon are defined as follows: 

1.00 
43.1 

MethocJ-DescriptiOll 

EPA 3550 

1.00 

100 

SW846 9060 Modified 

wt% 
mglkg 

NO indicates that the analyte was nor detected at a concentration greater than the detection limit. 

1.0 OJ 06/03199 1500 150650 I 
1.0 LS 06/18199 1836 150724 2 

J indicates presence of analytc: at a concentration less than the reporting limlt (RL) and greater ilian the detection limit (DL). 
U indicates that the anaIyte was not detected at a concentration greater than the detection limit 
• indicates that a quality control analyte recovery is outside of specified acceptance criteria 

Data reponed in mass/mass units is reported as 'dry weight'. 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
anv ouestions to your Proiect Manaaer. Val me Davie at lRd'\' 7t;Q~71Ql 

~.. ~ - .. ------...--, ~-~------'-.-,---.----

Reviewed By (j 

111m lIilllllll!lllIlUIIII~ I~I ~I~II~II W ~II 
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Client: Katahdin Analytical 

Contact: 
Project Description: 

340 County Road 
Westbrook., Maine 04092 
Ms. Andrea Colby 
Former Naval CompleJ< 

cc: KATAoo199 

Sai"Iiple ID 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Report Date: J\Ule 22, 1999 

: 15SLBOI0405 
: 9906097-04 
: Soil 
: 06/02199 
: 06102199 
: Routine 
: Client 

Page 1 or J 

Qualifier Result DL RL Units DF Analyst Dat. Time Batch M 
----------~----------------------------------~-
Parameter 

Generai ChembLi'y 
Evaporative Loss @ 105 C 
Total Organic Carbon 

M=Method 

Ml 
M2 

Notes; 

6.00 
8440 

The qualifiers in this report are defUled as follows: 

1.00 
43.1 

Method-Descriptina 

EPA 3550 

1.00 
100 

SW846 9060 Modified 

Wl% 

mgllcg 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

1.0 GJ 06/03199 1500 150650 1 
1.0 LS 06/18/99 1909 150724 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration grcarer than the detection iimit . 
.. indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as 'dry weight'. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
sta.'1da.."11 operating procedures. Please di.T«t 
any questions to your Projecl Manager. Valetie Davis at (843) 769-7391. 

ivr1l1. tel 
Reviewed By I 

IIIII~ ~III~ ~I~ 1111111111111111111 ~~ 111111 
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Client: Katahdin Analytical 

Contact: 
Project Description: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

cc: KATAOOl99 

Sample ill 
LablD 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Ge ... n1 Chemistry 
Total Roc. Petro. Hydrocarbons 
Evaporative Loss @ lOS C 

M~Method 

MI 
M2 

Notes: 

261 
10.0 

The qualifiers in this report are defmed as follows: 

Report Date: June 22, 1999 

: 15SLB020405 
: 9906097-05 
: Soil 
: 06102/99 
: 06102/99 
: Routine 
: ClIent 

DL 

55.5 
1.00 

Method-Description 

SW846 9071A 
EPA 3550 

RL 

III 
1.00 

Units 

mg/kg 
wt% 

ND indicates that the analyte was not detected at a concentration greater thao the detection limit. 

Page 1 of! 

OF Analyst Date Time Bateh M 

1.0 AAT 061221990950 151686 I 
1.0 GJ 06/03199 1500 150650 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limiL 
• indicates that a quality conttol analyte recoveI)' is outside of specified acceptance crittlia. 

Data reported in mass/mass units is reported as 'dry weight'. 

This clata report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating proeedures. Please direct 
any questions to your Project Manager, Vaierie Davis at (843) 769-739i. 

Reviewed By 
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Client: Katahdin Analytical 

Contact 
Project Description: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Fonner Naval Complex 

ee: KATAool99 

Sample ill 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Report Date: lune 22, 1999 

: l5SLB020405D 
: 9906097-06 
: Soil 
: 06/02199 
: 06/02199 
: Routine 
:Oient 

Page I of 1 

Parameter Quali6er Result DL RL Units DF Analyst Date Time Batch M 
----------~----------------------------------~ 
General Chemistry 
Total Ree. Petro. Hydrocarbons 
EV8fXlrative Loss @ 105 C 

M=Method 

Ml 
M2 

Not." 

231 
9.00 

The qualifiers in this report are defined as follows: 

55.0 
1.00 

Method-Description 

SW8469071A 
EPA 3550 

no 
1.00 

rnglkg 
Wl% 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

1.0 AAT 06/221990950 151686 
1.0 GJ 06/03/99 1500 150650 2 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates thai the anaIyte was not detected at a concentration greater tban the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reported as 'dry weight'. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions 10 your Project Manager. Valerie Davis at (843) 769-7391. 

Reviewed By f 
IIII~ 1II11I1 II mlllllllll~ 1111 DO 1m 1IIII 
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Client: Katahdin Analytical 

Contact: 
Project Description: 

340 Counljl Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

cc: KATAOOl99 

Ponuneter 

SamplelD 
LablD 
Matrix 
Date Collected 

Date Received 
Prioriljl 
Collector 

Qualiller Result 

Report Date: Jooe 22, 1999 

: 29SLB050809 

: 9906097-07 
: Soil 
: 06J02J99 
: 06102199 
: Routine 

: Client 

DL 

Page I of 1 

------_. 

RL Units DF Analyst Date TIme Batc:h M -----------------------------------------------------------
General Chemistry 
Total Rec. Petro. Hydrocarbons 
Evaporative Loss @ 105 C 

M=Method 

Ml 
M2 

NOles: 

9150 
7.00 

The qualifiers in this report are defmed as follows: 

54.0 

1.00 

Method·Descriptioo 

SW~9071A 

EPA 3550 

lOS 
1.00 

mg/kg 
wt% 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

1.0 AAT 06122199 0950 151686 1 
1.0 OJ 06103199 1500 150650 2 

---_ ... __ . 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detff;tion limit (DL). 

U indicates mat the analyte was DOt detected at a concentration greater than the detection limit 
.. indicates fuat a quality control analyte recovery is outside of specified acceptance criteria. 

Dal3 reported in mass/mass units is reported as 'dry weight'. 

This data report bas been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Plea .. cIIt<Ct 
any questions to your Pioject t1'1anager, Valene Dayis at (843) 769-7391. 

Reviewed By I 
I ~I~ 1~llnll~lli~ 11111111 1IIIIIm II~ II1I 
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QC Summary Report 

Project Description: Former Nava1 Complex 

cc: KATAOOI99 Lab. Si!IIIple lD: 9906097% 

SamplelParameter Type Batch NOM Sample 

Ge .. r.1 Chemistry 
QC621595 BLANK 151686 

Total Rec. Petro. Hydrocarbons 
QC621598 9906097-0lDUP 151686 

Total Rec. Petro. Hydrocarbons 
QC621600 9906242-OlDUP 151686 

Total Roc. Petro. Hydrocarbons 
QC621596 LCS 151686 

Total Rec. Petro. Hydrocarbons 11000 
QC621597 9906097-01MS 151686 

Total Rec. Petro. Hydroca.-rbons 132u'"'O 
QC621599 9906242-01MS 151686 

Total Rec. Petro. Hydrocarbons 12100 
QC617634 BLANK 150650 

Evaporative Loss @ 105 C 
QC617632 9906058-OlDUP 150650 

Evaporative Loss @ 105 C 
QC617934 BLANK 150724 

Total Organic Carbon 
QC617935 9906058-0lDUP 150724 

Total Organic Carbon 
QC617937 LCS 150724 

Total Orgaoic Carbon 3750 
QC617936 9906058-0IPS 150724 

Total Organic Carbon 10000 

No .... : 
The qualifiers in this report are defined as follows: 
J indicates presence of anaIyte < RL (Report Limit) 
U indicates presence of anaIyte < DL (Detect Umit) 

nla indicates that spike recoveJY limits do not apply when 

783 

1560 

00' 
'u~ 

1560 

8.00 

6780 

6780 

sample concentration exceeds spike CODC by a faclor of 4 or more 

Report Date: June 22, 1999 

Qual QC Units RPD% REC% 

0.00 mglkg 

1020 mglkg 26.3 

1910 mglkg 20.0 

9840 mglkg 89.6 

12600 mglkg Mn ':1v.v 

13000 mglkg 94.6 

0.00 wt% 

8.00 wt% 0.00 

-2.83 mglkg 

6830 mglkg 0.764 

4420 mglkg 118 

16200 mg./kg 94.2 

Page I of 1 

Range Analyst Date Time 

AA T 06122/99 0950 

(70.0· 116.) 

(70.0 - i30.) 

(70.0 - 130.) 

OJ 06/03199 1500 

LS 06118199 1628 

LS 0611 8199 1740 

(88.0 - 130.) LS 06/18199 1612 

(73.0 - 129.) LS 06118/99 1747 
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Project 

Client 

Sample No. 

Sieve size 

1/2 " 
1/4 " 

# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 200 

S. W. COLE ENGINEERING, INC. 

REP 0 R T 0 F G R A D A T ION 
ASTM C-117, C-136 

MISCELLANEOUS 

KATAHDIN ANALYTICAL 

21, SAND, WP2703-10 

Percent Passing 

100.0 
99.6 
99.6 
99.4 
99.1 
98.8 
96.1 
49.0 
2.2 

Project No. 
Date 

99008 
06/07/1999 

PROJECT 
Specifications % 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on June 3, 1999 and were logged in under Katahdin 
Analytical Services work order number WP2729 for a hardcopy due date of July 3, 1999. 

KATAHDIN 
Sample No. 
WP2729-1 
WP2729-2 
WP2729-3 
WP2729-4 
WP2729-5 
WP2729-6 
WP2729-7 
WP2729-8 
WP2729-9 
WP2729-10 
WP2729-11 

TD~TJS 

Sample Identification 
14SLB020203 
14SLB020203D 
14SLB060405 
15SLB020405D 
15SLB040405 
14SLB040304 
15SLB020405 
14SLB050304 
15SLBOI0405 
I 4TL0040 I 
29SLB050809 

GEL 
Sample No. 
9906097-01 
9906097-02 

9906097-06 

9906097-05 
9906097-03 
9906097-04 

9906097-07 

The samples were logged in for tbe analyses specified on tbe chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by tbe methods as noted herein. 

Volatile Organic Analysis 

One aqueous and nine soil samples were received by the Katahdin Analytical Services, Inc. 
GCIMS laboratory On June 3, 1999 and were specified to be analyzed by USEPA method 8260B 
for tbe analytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for tbis workorder were performed on tbe 5972-F and 5972-Z instruments. A 
VSTD050 (50 ppb standard) was used for tbe continuing calibration standard. Internal standard 
and surrogate compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked witb the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate was performed on any sample 
in this workorder. 

340 Coumy Road No.5 
P.O. Box 720. Westbrook, ME 04098 
Tel: (l07) 874-2400 Fax: (207) 775-4029 

hllp:llkatahdinlab,CQm 

210 West Road No.5. PortsmOUth, NH 03801 
Tel: (603) 431-Sm Fu.: (603) 436-3356 



Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

Two initial calibration curves are reported in this workorder. Both calibrations had several 
analytes exceeding the maximum allowable 15% RSD. The average %RSD for the 5972-F was 
13.4%, and the 5972-Z had an average %RSD of 14.8%. 

Sample WP2729-1, 2, 3, 5, 6, 7,8, and 9 required reanalysis due to surrogate or internal standard 
recovery deviations in the initial analysis to confirm matrix interference, both analyses are 
included. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organics Extraction and Analysis 

Nine soil/sediment samples were received by Katahdin Analytical Services laboratory on June 3, 
1999 for analysis in accordance with 8270C for the P AH list of analytes. 

Extraction of the samples occurred following USEPA method 3540 on June 8,1999. A 
laboratory control spike consisting of all PAH analytes spiked into organic free sand, was 
extracted in the batch. 

The initial calibration curves analyzed in this SDG had some of the target analyte %RSD values 
exceeding IS %. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 9.4% and 
11.5%, making the curves acceptable. 

Initial analysis of sample WP2729-2 yielded internal standard area recovery deviations and target 
analyte concentrations over the upper limit of the calibration curve. Reanalysis occurred at a 1:5 
dilution successfully. Both sets of data are included in this data package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 

340 County Road No, 5 
P.O. Box 720, Wesrbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

http://katahdinlab.com 

210WescRoad No. 5. Pornmouth. NH 03801 
Tel: (603) 431-Sm Fax: (603) 436-3356 



analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP2729the analyses for Total Combustible Organics (TCO) have been performed 
in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for Solids-Total 
Residue (TS) for work order WP2729 samples have been performed in accordance with "Contract 
Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were performed within analytical hold time. No protocol deviations were noted by 
the Wet Chemistry laboratory staff. 

Subcontracted Analysis 

Analyses for Total Organic Carbon, Total Petroleum Hydrocarbons and Grain size were 
subcontracted to outside laboratories. All sets of data are included as separate sections to the data 
package. 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, for other than the conditions detailed above. Release of the 
data contained in this hardcopy data package has been authorized by the Laboratory Manager 
and/or his designee, as verified by the following signature. 

340 Counl)' Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

~aJ~ .7WC&UL 
Authorized St;;llature 

1-~~-91 

hrrp:llkarahdinlab.com 
210Wesr Road No. 5, Portsmouth, NH 03801 
Td. (603) 431-5m Fu. (603) 436-m6 



KA TAH{ }.NAL YTIGAL SERVICES, ING. 
SAMPLE RECEIPT C()NDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: T e.-1--ee-·T e..;b 

PROJECT: c.kl'-\e:>-\--o" 

1. CUSTODY SEALS PRESENT I INTACT? 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? 

6. SAMPLES RECEIVED AT 4'0:,(- 2? 

I@)/ICE PACKS PRESENT [1 or N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVED(1)? 

YES NO 

Ef 0 
~/ 0 
Ef 0 
UJ/ 0 
Er' 0 
0/ 0 

ua"" 
1iJ
[jJ~ 

Ilk 

o 
o 
o 
o 

Dr 0 

EXCEPTIONS 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

12. CORRECTIVE ACTION REPORT FILED? 0 ~ N/A 

f '\ , LAB (WORK ORDER) # LJ P 232 'i J 
PAGE: OF __ ---.:.I _____ _ 

COOLER: __ ~~OF ____ L-_. __ ~ ___ 

COC#: ____ ~===-------------
SDG#.~~~_~ ___ ~ ___ ~~ ____ _ 
DATE/TIMERECEIVED: {,.3-9'1 091:, 
DELIVERED BY: U A Ex 
RECEIVED BY: ~ 
LlMS ENTRY BY: £,0. I 
LlMS REVIEW BY I PM: t1? L 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ("C)= 3.9 
COOLER TEMP ('C )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIA.L CLP HAZWRAP ~ACOE AFCEE OTHER (STATE OF ORIGIN): 

'-----"" 
LOG - IN NOTES(1): 

§tl Use this space (and addition,,1 sheets if necessary) to document samples that are received broken or compromised, c-o.c discrepanel"s, radiation checks, residual chlorine check, results of pH ~ check W required. If samples required pH adjustment, recoRI volume and type of preservative added. 

\.5) 



Katahdin 
\,,, \, \ 'I I I ( \ I "I I \ [\ I 

Client 

::140 county Road No.5 
P.O. Box 720 
Westbrook, ME 04098 

Tel: (207) 874-2400 
Fax: (207) 775-4029 

Address iVH2-1 4w H 
Purchase Order # 

B'II ("f d'ff t th b ) I I I eren an a ove 

Proj. Name / No. 

/ 

CHAIN of CUSTODY 

PLEASE PRINT IN PEN Page_of_ 

Phon~.& Fax # 
(tr~)glL{ 'iOc?O ( 

State ~ C Zip Code 2. C, c./ 0 '.. 

Katahdin Quote # 

/J Add ress 

Sampler (Print I Sign) r" J't!v Ii"... (f, '--/ ~'UL._ 
LAB USE ONLY 1 WORKORDER#: ,/VJf!~T2..' 

. -

KATAHDIN PROJECT i 
Oyiij NloY"6 Nlo;,;h I I Nlo;,;h I i ~ 

REMARKS: ..., 
• 

• I~a:l ~ 00: 1;'111 
SHIPPING INFO: o FEDEX o UPS o CLIENT " . ~ 

IIi 
IJ--

AIRBILL NO: 11 rP.5 {. (b c., '-.::; d 2.. L/ S 6+ " V tt7 o{ ,,. 1\ 
TEMP'C o TEMP BLANK o INTACT o NOT INTACT 

v. -~- JJ.. ( 
Date/Time No. of ~ * Sample Description coll'd Matrix Cntrs. 
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KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-2729 

R' RT TO: Paul Calligan 
~ Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/03/99 

PHONE: 850/385-9899 
F~_X: 850/385-9860 

DUE: 03 JUL 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: R. FRANKLIN DELIVERED BY: FEDEX DISPOSE: AFTER 02 AUG 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WP2729-3 14SLB060405 

WP2729-5 15SLB040405 

DETERMINATION 
Polynuclear Aromatic Hydrocarbons 
Volatile Organics by 8260B 
SolidS-Total Residue (TS) 

TOTALS 

LOG I,j'GNBER SAMPLE DESCRIPTION 
WP2729-6 14SLB040304 

.... DETERMINATION 
Polynuclear Aromatic Hydrocarbons 
Volatile Organics by 8260B 
SolidS-Total Residue (TS) 
Wet Lab Subcontract 

TOTALS 

LOG NUMBER SAMPLE DESCRIPTION 
3 WP2729-8 14SLB050304 

WP2729-9 15SLB010405 

DETERMINATION 
Polynuclear Aromatic Hydrocarbons 
Volatile Organics by 8260B 
Solids-Total Residue (TS) 
Total Combustible Organics 
Wet Lab Subcontract 

TOTALS 

SAMPLED DATE/TIME RECEIVED MATRIX 
02 JUN 1540 03 JUN SL 
02 JUN 1245 

METHOD 
EPA 8270 
SW8260 
CLP/CIP SO 

OTY 
2 
2 
2 

2 

PRICE 
135.00 

85.00 
0.00 

220.00 

AMOUNT 
270.00 
170.00 

0.00 

440.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
02 JUN 1505 03 JUN SL 

METHOD OTY 
EPA 8270 1 
SW8260 1 
CLP/CIP SO 1 

1 

1 

PRICE 
135.00 

85.00 
0.00 

110.00 

330.00 

AMOUNT 
135.00 

85.00 
0.00 

110.00 

330.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
02 JlJN 1525 03 JlJN SL 
02 JUN 1220 

METHOD 
EPA 8270 
SW8260 
CLP/CIP SO 
ASTM D2974 

OTY 
2 
2 
2 
2 
2 

2 

PRICE 
135.00 

85.00 
0.00 

30.00 
60.00 

310.00 

AMOUNT 
270.00 
170.00 

0.00 
60.00 

120.00 

620.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



KATA1ilJJ.N ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-2729 

REPORT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/03/9 Q 

PHONE: 850/385-98, 
FAX: 850/385-986v 

DUE: 03 JUL 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: R. FRANKLIN DELIVERED BY: FEDEX DISPOSE: AFTER 02 AUG 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
4 WP2729-10 14TL00401 02 JUN 03 JUN SL 

DETERMINATION METHOD aTY PRICE AMOlTNT 
Volatile Organics by 8260B SW8260 1 85.00 85.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
5 WP2729-11 29SLB050809 02 JUN 1055 03 JUN SL 

DETERMINATION METHOD OTY PRICE AMOUNT 
Wet Lab Subcontract 1 75.00 75.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
6 WP2729-1 14SLB020203 02 JUN 1450 03 JUN SL 

WP2729-2 14SLB020203D 02 JUN 1450 
WP2729-4 15SLB020405D 02 JUN 1230 

DETERMINATION METHOD QTY PRICE AMOUNT 
Polynuclear Aromatic Hydrocarbons EPA 8270 3 135.00 405.00 
Volatile Organics by 8260B SW8260 3 85.00 255.00 
SolidS-Total Residue (TS) CLP/CIP SO 3 0.00 0.00 
Net Lab Subcontract 3 75.00 225.00 

TOTALS 3 295.00 885.00 

LABORATORY ORDER CONTINUED ON PAGE 3 

OOOOcd6 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 3 

ORDER NO WP-2729 

Rf 1T TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/03/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 03 JUL 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: R. FRANKLIN DELIVERED BY: FEDEX DISPOSE: AFTER 02 AUG 

LOG NUMBER SAMPLE DESCRIPTION 
7 WP2729-7 15SLB020405 

Polynuclear Aromatic Hydrocarbons 
Volatile Organics by 8260B 
Solids-Total Residue (TS) 
Wet Lab Subcontract 

TOTALS 

ORDER NOTE: ,...,,.., .1:7 ... TT:'Ir.'I.......... T"\ 
\...t'- - .L V 1'\1L' .Do::)\._ - LI 

DD(KAS007QC-DB3) 
CNC CHARLESTON 

R~RT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA 15220 
REPORT & DISK 

r' lICE: With Report 

AJC/BKR/WEST.AJC(dW) 

SAMPLED DATE/TIME RECEIVED MATRIX 
02 JUN 1230 03 JUN SL 

METHOD OTY PRICE AMOUNT 
EPA 8270 1 135.00 135.00 
SW8260 1 85.00 85.00 
CLP/CIP SO 1 0.00 0.00 

1 185.00 185.00 

1 405.00 405.00 

TOTAL ORDER AMOUNT $2,840,00 
This is NOT an Invoice 

06-14Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 

CfXCC07 



CASE NARRATIVE 
for 

Katahdin Analytical 
Westbrook, ME 

Fonner Charleston Naval Complex Site 
SDG#96058S 

June 21, 1999 

Laboratorv Identification: 

General Engineering Laboratories, Inc. (GEL) 

Mailing Address: 

P.o. Box 30712 
Charleston, SC 294:17 

Express Mail Delivery and Shipping Address: 

2040 Savage Rd 
Charleston, SC 294:14 

Telephone Number: 

(843) 556-8171 

Summary: 

Sample receipt 

The samples from the fonner Charleston Naval Complex site arrived at General 
Engineering Laboratories, Inc., Charleston, SC on June 1 and 2, 1999, for environmental 
analyses. All sample containers arrived without any visible signs of tampering or 
breakage. lbe sampies were delivered with chitin of custody documentation and 
signatures. 

The following samples were received by the laboratory: 

Laboratory 
Identification 
9906058-01 
9906097-01 
9906097-02 
9906097-03 
9906097-04 

Sample 
Description 
29SLB060809 
14SLB020203 
14SLB020203D 
14SLB050304 
15SLBOI0405 

GENERAL ENGINEERING LABORATORIES 
PO Box 307 I 2 • Charleston, SC 294 I 7 • 2040 Savage Road • 29407 

(803) 556·8171 • Fax (803) 766- I 178 

"0 Printed on recycled paper. 



9906097-05 
9906097-06 
9906097-07 

15SLB020405 
15SLB020405D 
29SLB050809 

Case Narrative 

Sample analyses were conducted using methodology as outlined in General 
Engineering Laboratories Standard Operating Procedures. Any technical or 
administrative problems during analysis, data review, and reduction are listed below by 
analytical parameter. 

Internal Chain of Custody: 

Custody was maintained for all samples. 

Data Package: 

The enclosed data package contains the following sections: Case Narrative, Chain 
of Custody, Cooler Receipt Checklist, and General Chemistry. 

The following are definitions of reporting limits used at General Engineering 
Laboratories: 

DL 

QL 

Detection Limit: The minimum level of an analyte that can be determined 
(identified not quantified) with 99% confidence .. The values are normally 
achieved by preparing and analyzing seven aliquots of laboratory water 
spiked 1 to 5 times the estimated MDL, taking the standard deviation and 
multiplying it against the one-tailed t-statistic at 99%. This computed 
value is then verified for reasonableness by repeating the study using the 
concentration found in the initial study, calculating an F-ratio, and 
computing the final limit. Sample specific preparation and dilution factors 
are applied to these limits when they are reported. 

The detection limit is the minimum concentration of a substance that can 
be identified, measured, and reponed with 99% confidence that the analyte 
concentration is above zero. It answers the question "Is It Present." 

Ouantitation Limit: The lowest concentration that can be reliably achieved 
within specified limits of precision and accuracy during routine laboratory 
operating conditions. The QL is generally 5 to 10 times the MDL. 
However. it may be nominally chosen within these guidelines to simplify 
data reponing. For many analytes the QL analyte concentration is selected 
as the lowest non-zero standard in the calibration curve. 

Sample QVs are highly matrix-dependent. Sample specific preparation 
and dilution factors are applied to these limits when they are reponed. 

The QL is always ~ DL. 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8l7I • Fax (803) 766-1178 .... . ..... Pnnled on recycled paper. 



This data package, to the best of my knowledge, is in compliance with technical 
and administrative requirements. 

fc:saic9906058% 

Valerie S. Davis 
Project Manager 

GENERAL ENGINEERING LABORATORIES 
PO Box 30712' Charleston, SC 29417 • 2040 Savage Road' 29407 

(803) 556-8171 • Fax (803) 766-1178 

-0 Printed on recycled paper. 



Case Narrative f'or 
KATA 

SDG#96058S 

TOTALPETROLEU~lHYDROCARBONS 

Analytical Batch Number: 151686 

Analytical Method: SW8469071A 

Laboratory Number 

9906097-01 
9906097-02 
nnf"u:::no"7 1'\1:. 
77VUV7/-V') 

9906097-06 
9906097-07 
QC621595 
QC621596 
QC621597 
QC621598 
QC621599 
QC621600 

Instrument Calibration: 

Sample Descdptjon 

14SLB020203 
14SLB020203D 
15SLB020405 
15SLB020405D 
29SLB050809 
Blank 
Laboratory Control Sample 
Matrix Spike of 9906097-OJ 
Duplicate of 9906097-0 I 
Matrix Spike of 9906242-01 
Duplicate of 9906242-01 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9906097-01 and 9906242-01 

..-AJI analyte recoveries in the rnatdx spikes were within the required acceptance 
limits. 

12 



Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non CO!1.fO!1!!!;IInce Reports: 

There were no Nonconformance Reports associated with this batch. 

1:; 



TOTAL ORGANIC CARBON 

Analytical Batch Number: 150724 

Analytical Method: SW846 9060 Modified 

Laboratory Number 

9906058-01 
9906097-03 
9906097-04 
QC617934 
QC617935 
QC617936 
QC617937 

Sample Preparation: 

Sample Description 

29SLB060809 
14SLB050304 
l5SLBOI0405 
Blank 
Duplicate of 9906058-01 
Post Spike of 9906058-01 
Laboratory Controi Sample 

All samples were prepared in accordance with accepted procedures. The method 
quoted is only for liquid samples. It is modified to handle soils analysis. 

Instrument Calibration: 

The instrument used was a Dohrmann DC-190 high temperature combustion TOC 
analyzer with a Dohrmann solids boat sampler. The instrument was properly 
calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The post spike was run on the following Sample Number. 

9906058-01 

All analyte recoveries in the post spike were within the required acceptance limits. 

14 



Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Repor..s: 

There were no Nonconformance Reports associated with this batch. 

Additional Comments: 

Toe solid samples are are tested to determine if inorganic carbon such as carbonates 
and bicarbonates are present in the sample. If so, the sample is acidified to remove 
the inorganic carbon, then dried in a low temperature oven. Because the sample 
portion is dried before analysis, the percent moisture correction is not applied to the 
TOe solid result. 

~. .. '" ... 4 ;/ It III 
Ine preceamg narrauves nave neen reVlewea DIUlA' I 'I. ~ / Date: 

15 



General Engineering Laboratories. Inc. -.....s;) 

( J 

I -,,) 
( , 

CHAIN OF CUS10DY RECORD 

2040 Savage Road , 
Charleston, South CarolirX 07 
P.O. Box 30712 .'. 
Charleston. South Carolilila 29417 

- qqofa0S8"'1 (803)556-8171 
Client ~.;me!facility Name SAMPLE A ALYSIS ROOUIRED x - ~ISC remar\s area to spa ify IDe ifie COI1100urids or methods Usc F or P in the boxes to indicate whether 

? {A ttl.11cA I :., eli I ~ I I 1 I ~ .. ."",," wu m..,., "d/", pu~~'" 

Col1ec~!Company '" ~ f ~.. iI J: i J .~ 
f{/.rr&<.(.(C )JV{ -' ., § i ~ {. t ~! ~ j 1 ! I _" . ~ 

SAMPLEID DATE TIME ~~h~ i ~ g ~~ ~ d i i ~ ! ! ~ ~ l~! Remarks 

-e 172t:;S"tB¢6¢2j1~ "I, 1~"J.t,b I 

)2~SLg 16('~-,~'1S {'I, /5]..tp I 

2, S"L8<D6CP2S'IP'i,." /'/, I s vI I 1 -

- -

I .. ~ .1.l.. '\7'AA. r---~i '1'1 1154' Recelved by, R.Unquisbed by, Pa,,, TIme, R ... I.ed by, 

ptoHaquished by, T" D.,., TIm.. R~.ed<",Ja~ _. "'7. ' , TIme, , ......... , • 

/(f'~ ~ ,> ~ :,;1,;< ...;.f7.:..;JZ:.;(~).I.-. __________________ --1 

White = sample collector Yellow = file l'ink = with report 

~."" . , 

1 



Page __ of __ 
CHAIN OF CUSTODY RECORD 

01"10 to D ~-:r-f 
I r ....... M ...... -lC'acilitv Name I L . 

-'-in --P;+~'""Ad{"1 A",... i!O 

Ilected by/Company L I ,,' ' ) ~ 
14 h V\.. -n" CVL I '-'L./ 8 

f f .] t i j u I ":'1 

t . .:r 
E 

I ~ Do. = Iio 

~=::::i!:< 0 ....... 1_1_1_ 1 __ 11 DATE TIME; ~ 8 ~ .. 1 - 1 ~ 1 ~ 1- '"l - 1 ~"I ~ I - I - I I -.----.-
6 7 c,( It/Sri> I 

SAMPLEID I i! ~ 
~ I J l ~ g Ii I ! ~ 

oS C gi ! ~ ~ 'U t-;.); u"" -
- C>" \I /t.f 5L i3 (j 2-f2Q~ 

-6211 VSLi10 2/J2i/;?1 t 1~,1 /'151 

-03 I'-/SLJ3t!5t13;v I, 

-o~ II5SLB,pI¢</t,; ( I 

_o"I/~SL B(hIlV¢f I I 

-4'(g /5 SLi3¢l.tj'fr,l<;P ,. 

_61- 2'1 SLB~~r;6~q " 

(, 

Iz-:i-~-b-\ 

152~ 

I1.ZcJ 

P-3fP 

/7. So/> 

loP<;' r; 

ID~"2- '1~11~/~ l=bY

' 

I I I 
I 

I 
I I I 

by: I .... I Time: IRo{« ; I \i 
IDa": (II...... '\I"if".\-

I • 

Wbite , Iple collector Yellow = file ~ink = with report 

I 
-
I 

I I I I I I I I I I I 

I I I I I I I I I I I 
I 

I 
-

by, Dllte: 

Ir~;~~~:l [Remarks' 

General Engineering Laboratories, Inc. 
2040 Savage Road 
Charleston, South Carolina 29407 
P.O. Box 30712 
CharlestQn, South Carolina 29417 
(803) 556-8171 

Usc F or P in the boxes 10 indkale whether 
• sample was filtered and/or prcSCnled 

Remarks 

TIme, I Rocelved by, 

1~~~ 
~\ 

t 
,v 

t 
. \ 
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FEDERAL SAMPLE~CEIPT REVIEW 
Client M14- Receiyed bY:I. Datec-') ~ 91 J I 

GEL COOLER~GEL POLY COOLER __ C NT COOLER __ OTHER __ 

SAMPLE REVIEW CRITERIA YES NO COMMENTS/OUALIFIERS 
1. Were shipping containers received intact and sealed? V If no, notify Pro~ect Man." ... 
2. Was the Shipment screened following the radiochcmisay survey 

procedure (EPI SOP S.oo7)7 
V 

Were the $wvey results negative? 
IV f-If no, notify Proiect Mana .... 

Ne any of the samples identified by the client as radioactive? 
V If yes. did client orovide RAD activirv? 

3. Were chain of custody dOClmcnts included7 -V 
4. Were chain of custody documents completed com::ctly,? , 

(Ink. simed. match containers) .,/ 
S. Were all S2lD.ple containers properly labeled? 

V 
6. WetC proper sample containers rec;cived'1 

~ 

7. Pt.served samples checked for pH? "... 
I. 

8. Wen: samples preserved correct1y? 
V " H DO list s3JDDles & tests 

9. Shipping container icmperdture ",h~ed,? IV ;" 

. 
10. Wu Shipping conariner temperatUre within specifications (4-:t 2· C) IV v J!{J -" If no. notify Proiect Mana .... 
II. Is t.mperarure documented on the Chain of Custody? I 
12- Were samples received within boldinS time? 

i/ 
v 

if No. notirY Project Man ..... 
13. Were YOA viols free of headspaccl 

I ........ f.-
14. ARCOC# IF REQUIRED 

IS. SDG#rIF Rl QUlRED 
IL V 

~ 
. 

11fuAi'.:J (/">/~ I~q REVIEWB: DATE ...... ,t--t { t SA - SEALS A TIACHEO NSA - NO SEALS ATIACHED 
r I 

9 



FEDERAL SAMPLE RECEIPT REVIEW 
Client Received by Cf::r Date 

GEL COOLER_ GEL POLY COOLER_ CLIENT COOLER~ OTHER __ 

SAMPLE REVIEW CRITERIA YES NO COMMENTSLQUALIFIERS 
I. Were shipping containers received intact and sealed'? 

If no, notify ~Prolect Manager Iv' 
2. Was [he Shipment screened following Ibe radiochemistry survey Iv I Jl!"ocedure (EP! SOP S-007)1 

Were the: survey results negative? Iv If no.. notify PrQject Mana~er 
Are any of the samples identified by the client as radioactive? I V 

, 
If yes, did client provide RAD activity? I 

3. Were chajn of custody documents included? I ....... I I 
4. Were chain of custody documents completed correctly? Iv (Ink. signed. match containers) 
S. Were all sample COntainers properly labeled? 

./ 
6. Were proper sample containers received? Iv""' I 
7. Preserved samples checked for pH? 

n ! 
~ i-

8. Were samples preserved correctly? I If DC list samples &. rests -I- 50,"L 
9. Shipping container temperature checked? 

,v' , 

10. Was shipping conaliner temperature within specifications (4G± 20 C) 

'"" c.+"c..-If no, notify Pr<!iect Mm~er 
11. Is temperarure documented on the Chain of Custody? 

! 
12- Were samples received within holding time? 

l.- I--if No. noti~ Proiect Man.a 
13. Were VOA Yials free .f beadspace? - I-
14. ARCOC# IF REQUIRED 

15. SDG#IFR: f~UIRED v f- 10DCJ:f. 

YkI " 

SA - SE."'lS ATTACHED NSA" NO SEALS ATIACHED 

10 



Client: 

Contact: 
Project Description: 

co: KATAOOI99 

Katahdin Analytical 
340 COtlIlty Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Fonner Naval Complex 

Report Date: June 22, 1999 Page I of I 

---------------------_._- --" ._-
SampleID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Colleclor 

: 29SLB060809 

: 9906058-01 
; Soil 
: 06101199 
: 06101199 
: Routine 
: Oient 

_P_ar_am_e~te~r ____ ~Qu~ali1I.:'=e=r ___ R_e_sul_t ______ D=..::L __ ....:..RL~ __ U_nl_ts __ ~D_F~A.nal _ _=.Y~st_D~.I. Time .B_a_tch_M._ 

Genera! Chemistry 
Evaporative Loss @ i05 C 
Total Organic Corbon 

8.00 

6780 
1.00 
43.1 

1.00 
100 

wt% 

mg/kg 
1.0 GJ 06103199 1500 150650 I 
1.0 LS 06118199 1725 150724 2 

---------------------.---- --
111 = Method Method-Description 
-------------------------~--------------.. ---

1111 EPA 3550 
1112 SW846 9060 Modified 

Notes: 
The qualifiers in this report are defined as follows: 
NO indicates tbat the analyte was not detected at a concentration greater than the detection limit 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates tbat the anaIyte was not detected at a concentration greater than the: detection limi(, 
~ indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as 'dry weight'. 

This data report has been prepared and reviewed 
in a.cCQrdance with General. Engineering Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager, Valerie Di!vis at (843) 7159-7391. 

I ~IIIIIIIIIIIIIIIIIII~IIIIIII"II ~I illllllllllllllll 
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Client: Katahdin Analytical 

Contact: 
Project Descripuon: 

340 County Road 

Westbrook. Maine 04092 
Ms. Andrea Colby 

Fonner Naval Complex 

cc: KATAOOl99 

Parometer 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

QuallDer Result 

Report Date: June 22.1999 

: 29SLB050809 
: 9906097-07 
: Soil 
: 06102199 
: 06102199 
: Routine 
: Client 

DL 

Page I of 1 

-------_. 

RL Units DF Analyst Date TIme Batch M ----------------------------------------------------General Chemistry 
Total Rec. Petro. Hydrocarbons 
Evaporative Loss @ 105 C 

M=Method 

MI 
M2 

Notes: 

9150 
7.00 

The qualifiers in this report are defined as follows: 

54.0 
1.00 

Method-Description 

SW8469071A 
EPA3SSO 

108 
1.00 

ms'kg 
wt% 

ND indicates that the analyte was not detected at a concelltration greater than the detection limit. 

LO AAT 06i22i99 0950 151686 
1.0 GJ 06103199 1500 150650 2 

-----... ---

J indicates presence of analyce at 8 concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit 
of; indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in massJmass units is reported as 'dry weight'. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Vaierie Davis at (843) ;69-;391. 

Reviewed By I 
III~ Imlll~II~1 UIIIIII ~I~ IIIIIIIIIIIIII~ h 

24 



QC Summary Report 

Project Description: Fonner Naval Complex 

cc: KATAOOl99 Lab. Sample 10: 9906097% Report Date: June 22, 1999 Page I of J 

Sample1Parameter Type Batch NOM Sample Qual QC Units RPD'k REC% Range Analyst Date Time 

General Cheniliitry 
QC621595 BLANK 151686 

Total Rec. Petro. Hydrocarbons 
QC621598 9906097-01DUP 151686 

Total Rec. Petro. Hydrocarbons 
QC621600 9906242-0IDUP 151686 

Total Rec. Petro. Hydrocarbons 
QC621596 LeS 151686 

Total Rec. Petro. Hydrocarbons IlOIlO 
QC621597 9906097-01MS 151686 

To!al Rec. Petro. HydrO"'...arbons 132v"'O 
QC621599 9906242-01MS 151686 

Total Roc. Petro. Hydrocarbons 12100 
QC617634 BLANK 150650 

Evaporative Loss ® lOS C 
QC617632 99060S8-0IDUP IS06S0 

Evaporative Loss @ lOS C 
QC617934 BLANK 150724 

Total Organic Carbon 
QC61793S 9906058-0IDUP 150724 

Total Organic Carbon 
QC617937 LeS 150724 

Total Orgao;c Carbon 3750 
QC617936 9906058-01PS 150724 

Total Organic Carbon 10000 

Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of ana\yre < RL (Report Limit) 
U indicates presence of analyre < DL (Detect limit) 

nla indicates that spike recovery limits do not apply when 

783 

1560 

1560 

8.00 

6780 

6780 

sample concentration exceeds spike CODC by a factor of 4 or more 

0.00 mg/kg AAT 06122199 0950 

1020 mglkg 26.3 

1910 mg/kg 20.0 

9840 mg/kg 89.6 (70.0 - 116.) 

nnn ,...,nn , ... n, 
7U.U "V.V- I.JV., 

13000 mg{kg 94.6 (70.0 - 130.) 

0.00 wt% GJ 06103199 J 500 

8.00 wt% 0.00 

-2.83 mglkg LS 06118/99 1628 

6830 mglkg 0.764 LS 06118199 1740 

4420 mglkg 118 (88.0 - 130.) LS 06118199 ]612 

16200 mzlkg 94_2 (73.0 - 129.) LS 06118/99 1747 

2€ 



Project 

Client 

Sample No. 

Sieve Size 

1/2 " 
1/4 " 

# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 200 

S. W. COLE ENGINEERING, INC. 

REP 0 R T 0 F G R A D A T ION 
ASTM C-117, C-136 

MISCELLANEOUS 

KATAHDIN ANALYTICAL 

21, SAND, WP2703-10 

Percent Passing 

100.0 
99.6 
99.6 
~~ . 
~~."t 

99.1 
98.8 
96.1 
49.0 
2.2 

Project No. 
Date 

99008 
06/07/1999 

PROJECT 
Specifications % 
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/' GI=IAIN SIZE ANALYSIS 
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September 15, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

1401 Oven Park Dr., Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project ill: 
Project Manager: 

Sample Receipt Date(s): 

Dear Mr. Calligan: 

WP3570 

CNC Charleston 
Ms. Andrea J.Colby 

8/10/99 

Please fmd enclosed the following information: 

* Report of Analysis 

• Quality Control Data ~ummary 

• Chain of Custody 

• Confirmation 

Should you have any questions or comments concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

Au onzed SIgnature 

340 County Road No. 5 
P.O. BOl( 720, Westbrook, ME 04098 
Tel: (207) 874·2400 Fax: (207) 775-4029 

hnp:f Ikarahdinlab.com 
210Wcst Road No.5, PortSmouth, NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 

0000001 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on August 10, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3570 for a hardcopy due date of September 9, 1999. 

KATAHDIN TINUS 
Samvle No. Samvleldentification 
WP3570-1 19GLMOIOI 
WP3570-2 1 9GLM040 I 
WP3570-3 19GLM0201 
WP3570-4 29GLM0601 
WP3570-5 33GLM040I 
W1'3570-6 ...... ,... .... • n.rn1 

.jjULIVIVOVl 

WP3570-7 4 IGLMO I OlD 
WP3570-8 4IGLM0701 
WP3570-9 4 lGLM060 I 
WP3570-10 33GLM0201D 
WP3570-11 33GLMOlOI 
WP3570-12 33GLM0201 
WP3570-13 33GLM0501 
WP3570-14 41GLM0301 
WP3570-l5 4IGLMOIOI 
WP3570-16 4 I GLM050 I 
WP3570-17 33GLM0301 
''''ITn''C''7l\ 1 0 'l'l'TT nrnf\l vvr..).J IV-10 -'-' .L~VV.LV.L 

The samples were logged in for the analyses specified on the chain of custody form. All problems 
encountered and resolved during sample receipt have been documented on the applicable chain of 
custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Vulatile Organic Analysis 

Seventeen aqueous samples were received by the Katahdin Analytical Services, Inc. GC/MS 
laboratory on August 10, 1999 and were specified to be analyzed by USEPA method 8260B for 
the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for this workorder were performed on the 5970-Q instrument. A VSTD050 (50 ppb 

340 County Road No. 5 
P.O. Box no, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

h up:! Ikarand i 1\ lab .com 
21OWc:st Road. No.5, Portsmoum. NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 

0000003 



standard) was used for the continuing calibration standard. Internal standard and surrogate 
compounds were also spiked at 50 ppb. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included in 
this data package. The LCS QC samples were spiked with the entire list of compounds quantitated 
for at 50 ppb. A matrix spike/matrix spike duplicate pair was performed on sample WP3570-14. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent qua..1!titation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organics Analysis 

Seventeen aqueous samples were received by Katahdin Analytical Services laboratory on August 
10,1999 for analysis in accordance with 8270C for a client specified PAH list ofanalytes. 

Extraction of the samples occurred following USEP A method 3510 on August 13, 1999. A 
laboratory control spike, consisting of all P AH analytes spiked into organic free water, was 
extracted in the batch, along with a matrix spike/matrix spike duplicate pair on sample 
WP3570-4. 

Initial analyses of samples WP3570-1 and -2 yielded target analyte concentrations over the upper 
limit of the calibration curve. The analysis of sample WP3570-1 also yielded a low recovery of the 
surrogate terphenyl-d14. Re-analyses occurred at 1:2 dilutions for each: Both sets of data for 
sample WP3570-2 are included in this data package. Sample WP3570-1 was reextracted on 
August 23, 1999, following USEPA method 3510, outside of holding times. Surrogate recoveries 
for this reextracted sample met QC limits. All three sets of data for this sample are included in the 
data package. 

Initial analysis of sample WP3570-3 yielded a low recovery of the surrogate terphenyl-d14. Re
extraction occurred on August 23, 1999, following USEP A method 3510. The re-extracted sample 
also had a low recovery of the surrogate terphenyl-d14, confirming matrix interference. Both sets 
of data are included in the data package. 

Analysis of the QC sample WP3570-4MS yielded a low recovery of the surrogate terphenyl-dI4. 
In accordance with the method, no action was taken with this QC sample. 

Initial analysis of sample WP3570-17 yielded internal standard area recovery deviations. Re
analysis yielded a simjlar result, confirming matrix interference. Both sets of data are included in 
this data package. 

340 County Road No.5 
P.O. Box: 720, Wc:stbrook, ME 04098 
Tel: (207) 874-2400 Fu: (207) 775-4029 

hrtp:llka{ahdinlab.(om 
210Wcn Road No.5, PortSmouth, NH 03801 
Tel: (603) 431-sm Fax: (603) 436-3356 

0000004 



Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GC/MS supervisor. 

No other protocol deviations were noted by the semivoIatiles organics staff. 

Wet Chemistry Analysis 

For work order WP3570 analyses for Nitrate (E300) and Sulfate (E300) were performed according 
to the U.S. EPA "Methods for the Determination of Inorganic Substances in Environmental 
~"mnl~<" EPA 6001R-9311 00 Ammst 1993. All samoles were run within laboratory hold time. --,...-- ~ -- - - - - - - - - > -- ..... -- --... ~ 

The wet chemistry staff noted no protocol deviations. 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

http://katahdinlab.com 

210 West Road No.5, Pornmoum, NH 03801 
Tel: (603) 431-57n Fax: (603) 436-3356 

0000005 



o 
o 
o 
o 
o 
-..j 

A 

KATAHD( )NALYTICAL SERVICES, INC .. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: Tdxp..bk $(... 

PROJECT: VN~ Ci~("~ 
/,/J--w 

1. CUSTODY SEALS PRESENT I INTACT? 

2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRES ENT? 

6.~LES RECEIVED AT 4°~l_ 2? 

e::;J'CE PACKS PRESENTlY or N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESEI~VED(1)? 

YES / NO 

IB" 0 
o ~ 
(8"'/ 0 
({ 0 
[E(" 

0 

S'. 
o 
[3 

B 
B' 

~ 
o 
8 
o 
o 
o 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 

( I LAB (WORK ORDER) # Wf?3610 1 
PAGE: I_oF 3 
COOLER: I OF 3 
COC# __________________________ . ____ ___ 

SDG# 
DATE~/=TI~M=E~R=EC~E=IV~E=D-:-,o'-r~~~D~,q~·9~~~O~~~Ok=-'------
DELIVERED BY:. ~ 
RECEIVED BY: . 
LlMS ENTRY BY: 
LlMS REVIEW BY I PM: 

COMMENTS RESOLUTION 

'3li;;~lO!:t ~~ 
'"""'-rc> AA --~ "" ~197 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENn 'ot . 

TEMP BLANK TEMP ('C)~ /.2... 

12. CORRECTIVE ACTION REPORT FILED? 0 El NIA 

13. ANALYTICAL PROGRAMS (CIHCLE ONE) COMMERCIAL CLP HAZWRAP . ~ACOE AFCEE OTHER (STATE OF ORIGIN): <:"'C~ __ 
. \ '\ \ \. _ (C-Llli deL, cI/...F tM- ZI {oler.q -~ ... W( 1/ 

-INNOTE (I). 33G.LM 030', 1\\\ :J 'Ina.. V,a.!> "-,,\1,,ved IO"-Ol"--"-O'- _ ,~')C< ry , 

LOG S . (33(U.,Y'\ lOLl:> ,;4.'S ", ... i"~(;M tn-lCOC- NUS wnU,fJVv ~~(!,.t,rtf.201-»m ~:-r('A.-L. Lt . . O.icv-

/ _III,L ~..h_ A 0 ' Df"- 11Wfj 
..-v ifr iiv f/tA' . IV (';" 'V' . - L-c,:s I CL S' . 

If, Vlc~~f v-e.~l)J!d tl'-~ "8k, ,(lb--lJ'V' 0 SOl C)iA(/V\..-l'fs! ~~¢-o). w--zliIJ"7i ('9 {~ 
") Use thilspace Cand additional "heets W ne\:l.ssary) to documllnt samples thata;e received broken or compromised, C-O-C discrepancies, radiation checks, residual chlorine 6neck, r.sul 

check n required. II .amples required pH adjustment, record "olume and type 01 preservative added. 



o 
o 
o 
o 
o 
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KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: :T&akk,k~ ~ 

PROJECT: c...1-Jc.. c:\:('f\t(.e~TD>J 
Ifol,v 

1. CUSTODY SEALS PRESENT I INTACT? 

2~CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESI=NT? 

6~S PLES RECEIVED AT 4'~" 2? 
ICE ICE PACKS PRESENT c)r N? 

7. OLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESEHVEDI')? 
, 

12. CORRECTIVE ACTION REPORT FILED? 

YES 

l!:l/ 
[B" 
Qt" 
8' 
[!:( 
o 
B 
B 
o 
c:r 
o 
o 

13. ANALYTICAL PROGRAMS (CIFiCLE ONE) COMMERCIAL 

LOG -IN NOTES!'): 

LAB (WORK ORDER) # () \ e 3~ 10 

PAGE: :2 OF ~ 

COOLER: ~ OF ___ S~ ____ . ____ _ 
COC#· __________________________ . ____ ___ 

SDG# 
DATE'-'=TI""MC=E-=R-=EC-=-E--IV-=E=D:-: -"'1)"'8'"1':J1",,~-~77''''''_-QL,::-:::-;(-=J:::;I;:-J-
DELIVERED BY: __________ -:~=_~~"'$~""""'f'-__ ------
RECEIVED BY: ·Rk:.~ 
L1MS ENTRY BY:SI q 

L1MS REVIEW BY 'PM:/ 

NO EXCEPTIONS COMMENTS RESOLUTION 

0 0 
0 0 
0 0 
0 0 
0 0 
(!(" 0 

aiJt!~iiJtR~~ ~rEMP BLANK TEMP ('C)= 6._1, =3,--_ 
COOLER TEMP ('C )= NA 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

0 0 
0 0 
0 0 
0 0 
0 13 
B N/A 

CLP HAZWRAP ~~ACOE AFCEE 

'1 

OTHER (STATE OF ORIGIN): 51 <=--

'\ 

(1) UN this IQ- l""d additional :5heets if necessary) to documt~nt samples that are received broke' ~mpromi$ed. C-Q..C discrepancies, radiation checks, residual chlorine check, f8$;r pH 
check If rei >, If samples required pH adjustment, record ,,'olume and type of preservative add, 



o 
o 
o 
o 
o .., 
III 

KATAHD()JALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: J.¢n ... jeJ. .. Sc........ 

PROJECT: c.I\JCO~Aeu;;t;-rzJN 
VJ..w 

1. CUSTODY SEALS PRESENT I INTACT? 

2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? 

6~PLES RECEIVED AT 4°~' 2? 

~ ICE PACKS PRESENT 0pr N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS GOOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

YES 

ar-" 
o 
ij4'" 

GY 
[B""" 
o 
[j 
o 

~ 

NO EXCEPTIONS 

0 0 
a:r 0 
0 0 
0 0 
0 0 
C9"" 0 

o 0 
Q' 0 
o 0 
o 0 

11. SAMPLES PROPERLY PRESEFtVEDI'l? 0 0 13' 
12. CORRECTIVE ACTION REPORT FILED? 0 ~ N/A 

LAB (WORK ORDER) # We 357D 

PAGE: 3 OF 3 
COOLER: 30F3 
COC#~ ____________________________ __ 

SDG# 
DATE~' T=I:-:M=E =R=EC::":E::;'IV-:::E=D-: --'O"f"'" --:/"'Oc---9'?'79"_--oq='l"'.2""{):---
DELIVERED BY:. F~~ f2f 
RECEIVED BY: :;E2_ _ 
LlMS ENTRY BY-: --------"'~~ .... 
LlMS REVIEW BY I PM: ~ 

C:OMMENTS RESOLUTION 

TEMP BLANK TEMP (·C)=....L~ 
COOLER TEMP ('C )= NA 

fJuaL~ cEc<kJ'V= 'Chof' M.J2~ W0k1 ah;f'~sp.~, 
FtA-< '? Ito "'i 

(HECORD COOLER TEMP ONIL Y IF TEMP BLANK IS NOT PRESENn 

OTHER (STATE OF ORIGIN): 

'1 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~ ACOE Af'CEE S( ~ 
LOG - IN NOTES(' 1: 

'. 
(1) Use this apace (and additional sheets if necessary) to document samples that are received broken or compr'omised. C-O-C discrepancies. radiation checks, residual chlorine check, results of pH 

check it required. If samples required pH adjustment, record V~)IUm8 and type of preservative added. 



.. 

Katahdin 
\ " \ I ) I I ( \ I \ I I ,. I, I " 

Client 

Address II"",,>, 
IV tt C--. \ 

Purchase Order # 

340 County Road No.5 
P.O. Box 720 
Westbrook. ME 04098 

Tel: (207) 874-2400 
Fax: (207) 775-4029 

vS 
LJ City n: . 

Proj. Name I No. 

Bill (if different than above) Address 

LAB USE ONLY 

REMARKS' __________________ _ 

SHIPPING INFO: Jif. FED EX 0 UPS 

- _____ ... _ '171 ":I.I/,..,(~ 6 Ji"l.L.J..LJ.1. fd 
AIHl:'ILL NU: D· oJ"" "., :tE.. -, '" ~. , 7( Y"' 

* 

• 

o TEMP BLANK 0 INTACT 

Sample Description Date ITime 
CQII'd 

o CLIENT 

o NOT INTACT 

Matrix 

6 '3 

3 
<--' 
3 
~ 

3 
') 

.3 
3 

S 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN pagel-o,2-

Fax # 

Zip Code 

Katahdin Quote # 

~ --I:) 

S 
It\ 

""2.... 

"l... 

"L 

'2.... 

'L. 

'L... 

'3 
I 

I 

1 

Relinquished By: (Signature) Date I Time 

Helllnq,"sn,ea By: (Signature) Date I Time ~E~~~~t.!~ 

ORIGMoo77 



Katahdin 
\ CHAIN of CUSTODY 

-\"\[\11(-\1 ',[1\11), 

340 County Road No.5 
P.O. Box 720 
Westbrook, ME 04098 

Tel: (207) 874-2400 
Fax: (207) 775-4029 PLEASE PRINT IN PEN Page z...OfL 

Client 

Ad., ,,..., 
Purchase Order # 

Bill (if different than above) 

Contact 

City 

2 Proj. Name I No. 

Address 

Fax # 

State Zip Code 

Katahdin Quote # 

Sampler (Print I Sign) ,1'l"~.li f •• .,. &I/\~l:~t 

~ :..::. j Nio' I NIOyil I NIOYO NIOY'o N Oy' ,iO ~ LAB USE ONLY I .unn unvor #. • ~~' 10 . 
KATAHDIN PROJECT 

REMARKS: . 
.:>::> • -t SHIPPING INFO: J!f. FED EX 0 UPS o CLIENT 

AIRBILL NO: W'{¢ Z 4 tp l/ 'f'lt;. - -0 
1\, ..... 

TEMpcC o TEMP BLANK o INTACT o NOT INTACT 
,,1 "\ t;I 

* Sample Description Date ITime Matrix No. of ~ ~ coll'd Cntrs. 
, 

Z-C,qLfVlcU¢/ #' <1/.",1 t 51 'I tt:; 3 'L 11 ,,-; /,. SD 

33~LfY\rp 101 \: U~/- 5 3 'L-

33 TL..¢¢ I f1J I i£.l. / ~ 2- z... 1l_\C .\-t> ~ .l',.A 

/ 
/ -

i"'~' / 
/ 
/ 
/ 
/ 
/ 

I 
I 

/ 
/ 
/ 
/ 
/ 

", 

I Time Received By: (Signature) Relinquished By: (Signature) 

~~~~~~~~/~~ 'if I 31.{ pze; p 'I V"-,'i~¢=--c--:---,-::---=-.,--,--
Received By: (Signature) Relinquished By: (Signature) Date I Time 

IMSOURCE INC. 'D' (207) 782-3311 
1M _ CHN-OF-CSTDV 

ORIGlbl6b0078 

-

tIC" 

. (Signature) 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-3570 

REPORT TO: PAUL CALLIGAN 
Tetra Tech l\IUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 08/10/99 

PHONE: 850/385-989 
FAX: 850/385-9860 

DUE: 09 SEP 
FAC.ID: CNC CHARLESTON 

PROJECT: CTO#68 

PHONE: 412/921-7090 
PO: N7912-P99264 

SAMPLED BY: J.ALEXANDER DELIVERED BY: FEDEX DISPOSE: AFTER 09 OCT 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME 
1 WP3570-1 19GLMOI01 06 AUG 1107 

TATD"l~'7n_") ...... -'-" ....... 19GLM0401 06 AUG 1110 
WP3570-3 19GLM0201 06 AUG 1158 
WP3570-4 29GLM0601 07 AUG 1510 
WP3570-5 33GLM0401 07 AUG 0930 
WP3570-6 33GLM0601 07 AUG 0935 
WP3570-7 41GLM0101D 09 AUG 
WP3570-8 41GLM0701 09 AUG 1540 
WP3570-9 41GLM0601 09 AUG 1542 
WP3570-10 33GLM0201D 08 AUG 

DETERMINATION METHOD QTY 
Volatile Organics by 8260B SW8260 10 
Polynuclear Aromatic Hydrocarbons EPA 8270 10 

TOTALS 10 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME 
2 WP3570-11 33GLM0101 08 AUG 1258 

WP3570-12 33GLM0201 08 AUG l300 
WP3570-l3 33GLM0501 08 AUG 1259 
WP3570-14 41GLM0301 09 AUG 0929 
WP3570-15 41GLM0101 09 AUG 0920 
WP3570-16 41GLM0501 no 7I.TTr::! 0936 V~ ~~~ 

DETERMINATION METHOD QTY 
Volatile Organics by 8260B SW8260 6 
Polynuclear Aromatic Hydrocarbons EPA 8270 6 
GC Subcontract 6 
Nitrogen, Nitrate (as N) E300 6 
Sulfate (as S04) E300 6 

TOTALS c 
u 

LABORATORY ORDER CONTINUED ON PAGE 2 

RECEIVED MATRIX 
10 AUG AQ 

PRICE AMOlTl'IT 
75.00 750.00 

125.00 1250.0l 

200.00 2000.00 

RECEIVED MATRIX 
10 AUG AQ 

PRICE AMOUNT 
75.00 450.00 

125.00 750.00 
95.00 570.00 
30.00 180.00 

0.00 0.00 

'l')c::. fin 
-''''-' ......... 1950.00 

9P09079 
.tJ/ qJ J...", 199 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-3570 

R· RT TO: PAUL CALLIGAN 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 08/10/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 09 SEP 
FAC.ID: CNC CHARLESTON 

PROJECT: CTO#68 

PHONE: 412/921-7090 
PO: N7912-P99264 

SAMPLED BY: J.ALEXANDER DELIVERED BY: FEDEX DISPOSE: AFTER 09 OCT 

LOG NUMBER SAMPLE DESCRIPTION 
3 WP3570-17 33GLM0301 

DETERr·1INATION 
Polynuclear Aromatic Hydrocarbons 

LOG NUMBER SAMPLE DESCRIPTION 
4 WP3570-18 33TLOOI0l 

DETERMINATION 
volatile Or~dl1ic:::; Ly 826GB 

~R NOTE: QC-IV NFESC-D 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH, PA 15220 
REPORT AND DISK 

J lICE: With Report 

AJC/BKR/KP/WEST.KP(dw) 

SAMPLED DATE/TIME RECEIVED MATRIX 
07 AUG 0932 10 AUG AQ 

iviETHOD OTY PRICE AMOUNT 
EPA 8270 1 125.00 125.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
09 AUG 10 AUG AQ 

METHOD QTY PRICE AMOUNT 
::;W8260 1 75.00 75.00 

TOTAL ORDER AMOUNT $4,150.00 
This is NOT an Invoice 

08-19Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 

0000080 
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Report Note 

# 

$ 

E 

J 

0-13 

0-2 

0-6 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Note Text 

'#' flag denotes surrogate compound recovery is out of criteria. 

'$' flag denotes surrogate compound recovery is out of criteria. Re-extraction or re-analysis confirmed matrtx 
interference. 

'E' flag indicates an estimated value. The analyte was detected in the sample at a concentration greater than the 
standard calibration range. 

'J' flag denotes an estimated value less than the Laboratory's Practical Quantitation Level. 

Internal standard area(s) are out of criteria. Reanalysis confirmedmatrlx interference. 

Sample dilution required for quantitatlon of one or more target .:tnatyles; therefore, standard labori3tcr/ Practical 
Quantitation Level (Pal) CQuid not be achieved. 

Sample reextraction was required rue to exceedance of quality control criteria. The original extraction was 
performed within hold time while reextraction was not within hold time. Results for the reextracted sample met all 
quality control criteria and are reported here. 

Page 1 of 1 
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'lent: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

29GLM0601 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 
~YRENE 

. .NZOIA)ANTHRACENE 
""-""'" CHRYSENE 

BENZOIB)FLUORANTHENE 

BENZOIKJFLUORANTHENE 

BENZOIA]pYRENE 

INOENO(I,2,3-CO)PYRENE 

OIBENZ(A,H)ANTHRACENE 

BENZO(G,H,I)PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

.. 3 .. eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

WP357D-4 

WP3570 

9/13/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/18/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method ADalysl 

AQ 8(7/99 8/10/99 8/13/99 OPO EPA 3510 KRT 

Sample Method 

Result Units OF pal pal 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

66 % 1.0 

63 % 1.0 

69 % 1.0 

Page 1 of 1 
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Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

29GLMOBOI 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 
DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESUL T8 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

It. Solids: 

Method: 

WP3570-4 

WP3570 

9/13199 

N7912-P99264 

CTO#6B 

N/A 

SWB260 

Date Anatyzed: 8113/99 

Matrtx Sampled Date Rec·d Date Ext. Date Ext·d By Ext. Method Analyst 

AQ 817/99 B/l0/99 8113/99 KMC 6030 KMC 

Sample Method 

Result Units OF PQL PQL 

<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 uglL 1.0 5 5 
97 % 1.0 

B7 % 1.0 

96 % 1.0 

94 % 1.0 

Page 1 of 1 
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4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY 

Lab Name: Katahdin Analytical Services SDG No.: WP3570 

EPA SAMPLE NO. 

I SBLK;081399 I 

Lab Fiie iD: Zi740 Lab Sample ID: SBLK;081399 

Instrument ID: 5972-Z Date Extracted: 8/13/99 

GC Column: RTX-624 ID: 0.18 (mm) Date Analyzed: 08/16/99 

Matrix: (soil/water) WATER Time Analyzed: 13:03 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

I Client I L;,b I , -" I Cate I 
Tin~ 

I 
~u 

SamplelD Sample 10 Data File Injected Injected 

29GLMOS01 MS WP3570-4MS Z1746 8/16199 5:45:00 PM 

29GLM0601 MSD WP3570-4MSD Z1747 8/16199 6:31:00 PM 

41GLM0101D WP3570-7 Z1750 8/16199 8:51:00 PM 

41GLM0701 WP3570-8 Z1755 8/17/99 2:23:00 PM 

33GLM0201D WP3570-10 Z1757 8/17/99 3:56:00 PM 

33GLM0201 WP3570-12 Z1759 8117/99 5:30:00 PM 

41GLM0301 WP3570-14 Z1761 8/17/99 7:04:00 PM 
.... '""" .............. 
"",UI"...IV,VIVI 'vVP3570-i5 Z1762 8i; li99 7:51:00 PM 

41GLM0501 WP3570-16 Z1763 8117/99 8:38:00 PM 

33GLM0301 WP3570-17 Z1764 8/17/99 9:26:00 PM 

LCS;081399 LCS;081399 Z1765 8/17/99 10:14:00 PM 

33GLM0601 WP3570-8 Z1nO 8/18199 9:25:00 AM 

19GLM0101 WP3570-1 Z1n1 8/18/99 10:13:00 AM 

19GLM0501 WP3570-3 Z1n2 8118199 11:00:00 AM 

19GLM0401 WP3570-2 Z1m 8118199 11:49:00 AM 

29GLMOS01 WP3570-4 Z1n4 8/18199 12:35:00 PM 

33GLM0401 WP3570-5 Z1n5 8/18199 1:23:00 PM 

41GLM0601 WP3570-9 Z1n6 8/18/99 2:10:00 PM 

33GLM0101 WP3570-11 Z17n 8118/99 2:56:00 PM 

33GLM0501 WP3570-13 Z1n8 8/18/99 3:42:00 PM 

33GLM0301 WP3570-17RA Z1n9 8118199 4:29:00 PM 
19GLM0101 WP3570-1DL Z1780 8118199 5:19:00 PM 

19GLM0401 WP3570-2DL Z1781 8118/99 6:05:00 PM 

FORM IVSV Page 1 
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Client: PAUL CALLIGAN 

Tetra Tech NUS 

t 401 Oven Pari< Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

SBLK;081399 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

PYRENE 

BENZO[AIANTHRACENE 

CHRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AIPYRENE 

INOENO[l,2,3-CDIPYRENE 

DIBENZ[A,H1ANTHRACENE 

BENZO[G,H,11PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab NUmber: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

SBLK;081399 

WP3570 

9/13199 

N7912·P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/16/99 

Matrix Sampled Date Rec'd Date Ext Date Exl'd By Ext. Method Analyst 

AO 8/13/99 DPD EPA 3510 KRT 

Sample Method 

Result Units OF POL PQl 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/l 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/l 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

46 % 1.0 

46 % 1.0 

64 % 1.0 

Pagel of 1 
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Lab File: Z1765 

Analyst: KRT 

Compound Name 
2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENW[A]ANTHRACENE 

BENZO[A]PYRENE 

BENZO[B]FLUORANTHENE 

BENZO[G,H,I]PERYLENE 

BENZO[K]FLUORANTHENE 

CHRYSENE 

DIBENZ[A,H]ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO[I,2,3-CD]PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;081399 

Time Injected 10:14:00 PM 

SpikeAmt 
(ug/L) 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Result 
(ug/L) 

47.8 

50.4 

50.8 

55.6 

51.2 

50.0 

47.7 

46.7 

58.9 

53.8 

45.0 

52.4 

49.2 

40.5 

48.7 

53.3 

55.6 

Date Run: 8/17/99 

Matrix: AQ 

Rec (%) 
96 

101 

102 

III 

102 

100 

95 

93 

118 

108 

90 

105 

98 

81 

97 

106 

111 

• Out of Limits 

Limits (%) 
70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

1 
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Sample File Name 

WP3570-4 ZI774 

WP3570-4MS Z1746 

WP3570-4MSD Z1747 

Native 
Compound Name (ugIL) 

CHRYSENE 0 

ACENAPHTHENE 0 

ACENAPHTHYLENE 0 

ANTHRACENE 0 

BENZO[AIANTHRACENE 0 

BENZO[AIPYRENE 0 

BENZO[BIFLUORANTHENE 0 

2-METHYLNAPHTHALENE 0 

BENZO[KIFLUORANTHENE 0 

PYRENE 0 

DlBENZ[A.H]ANTHRACENE 0 

FLUORANTHENE 0 

FLUORENE 0 

lNDENO[I.2.3-CDIPYRENE 0 

NAPHTHALENE 0 

PHENANTHRENE 0 

BENZO[G.H,IIPERYLENE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acquired Time inj Analyst 

8/18/99 12:35:00 PM KRT 
8/16/99 5:45:00 PM KRT 
8/16/99 6:31:00 PM KRT 

MSSpk MSD Spk MS MSD 
Amount Amount Result Result 
(ugIL) (ugIL) (ugIL) (ugIL) 

47 48 19.8 31.8 

47 48 23.1 26.9 

47 48 24.2 26.6 

47 48 24.1 33.6 
- ._- --"---;-- ---

47 48 18.4 30.4 

47 48 15.1 25.4 

47 48 13.7 23.2 

47 48 21.6 23.5 

47 48 18.0 29.0 

47 48 22.8 32.2 

47 48 12.3 22.6 

47 48 20.4 31.4 

47 48 21.5 27.1 

47 48 12.1 25.5 

47 48 23.3 23.4 

47 48 22.9 28.5 

47 48 12.8 23.0 

RPD =[(ms res - msd res) / (ms res + msd res)/2) • 100 

Matrix Method 

AQ 8270 99 

AQ 8270 99 

AQ 8270~99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (%) (%) 

*42 66 60-140 *46 30 

*49 *56 60-140 15 30 

*51 *55 60-140 9.4 30 

*51 70 60-140 *33 30 
- - ----- -- ----

*39 63 60-140 *49 30 

*32 *53 60-140 *51 30 

*29 *48 60-140 *51 30 

*46 *49 60-140 8.4 30 

*38 60 60-140 *47 30 

*48 67 60-140 *34 30 

*26 *47 60-140 *59 30 

*44 65 60-140 *42 30 

*46 *56 60-140 23 30 

*26 *53 60-140 *71 30 

*50 *49 60-140 0.43 30 

*49 *59 60-140 22 30 I 

*27 *48 60-140 *57 30 I 

• Out of Limits 1 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: Katahdin Analytical Services SDG No.: WP3570 
VBLKQ13A 

Lab File ID: 06291 Lab Sample ID: VBLK013A 

Date Analyzed: 08/13/99 Time Analyzed: 11 :30 

GC Column: RTX-502 10: 0.53 (mm) Heated Purge: (yIN) N 

Instrument I D: 5970-0 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
Sample 10 Sample 10 Data File Injected Injected 

LCSQ13A LCSQl3A Q6290 8113/99 10:40:00 AM 
19GLM0101 WP357(}'l Q6297 8113199 3:39:00 PM 
19GLM0401 WP3S7(}'2 Q6296 8113/99 4:18:00 PM 
19GLM0501 WP357(}.3 Q6299 8113199 4:56:00 PM 
29GLM0601 WP3S7(}.4 Q6300 8113/99 5:35:00 PM 
33GLM0401 WP357(}.5 Q6301 8113199 6:14:00 PM 

33GLM0601 WPJ57(}.8 Q6302 8113199 6:53:00 PM 
41GLM0101D WP357(}'7 Q6303 8113199 7:32:00 PM 
41GLM0701 .", ... .,.r-"'7,.. .. ...... ~nA 8113/99 8:11:00 PM VV .... .J~/v-a "'"'u ... ..-

FORM IVVOA Page 1 
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Client: PAUL CALLIGAN 

Tetia Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

VBLK013A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DlCHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PO No, : 

Project: 

% Solids: 

Method: 

VBLK013A 

WP3570 

9/13/99 

N7912-P99264 

CT0#68 

N/A 

SW8260 

Date Analyzed: 8/13/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext, Method Analyst 

AO 8113199 KMC 5030 KMC 

Sample M~ttlCd 

Result Units OF PQL PQL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 Ug/L 1.0 5 r w 

89 % 1.0 

81 % 1.0 

94 % 1.0 

93 % 1.0 

Page 1 of 1 
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Lab File: Q6290 

Analyst: KMC 

Compound Name 
1,2·D1BROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 
~~APHTHALE?-ffi 

OLDENE 

TOTALXYLENES 

Katahdin Analytical Services 

Sample ID: LCSQ13A 

Time Injected 10:40:00 AM 

SpikeAmt 
(ug/L) 

50 

50 

50 

50 

50 

50 

150 

Result 
(ug/L) 

57.0 

57.4 

57.3 

51.8 

53~7 

57.0 

160 

Date Run: 8113/99 

Matrix: AQ 

Rec (%) 
114 

115 

115 

104 

107 

114 

107 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

1 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKQ17A 
Lab Name: Katahdin Analytical Services SOG No.: WP3570 

Lab File 10: 06338 Lab Sample 10: VBLK017A 

Date Analyzed: 08/17/99 Time Analyzed: 10:56 

GC Column: RTX-502 ID: 0.53 (mm) Heated Purge: (YIN) N 

Instrument ID: 5970-0 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

I Client I Lab Lab Date Time 
Sample 10 Sarnpl~ 10 

I 
Data FUe 

I 
Injected 

I 
Injected 

I 
LCSQ17A LCSQ17A Q6337 8117/99 9:49:00 AM 

41GLM0301 WP3570-14 Q6343 8117199 2:38:00 PM 

41 GLM0301MS WP3570-14MS Q6344 8117199 3:17:00 PM 

41 GLM0301 MSD WP3570-14MSD Q6345 8117/99 3:56:00 PM 

FORM IVVOA Page 1 
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"ent: PAUL CALLIGAN 

Telra Tech NUS 

1401 Oven Par!< Dr. 

Sufte 102 

Tallahassee, Fl323Q8 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKQ17A 

Compound 

BENZENE 

TOLUENE 

1.2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

" ,-DICHLOROETHANE-D4 

..... ,.,JLUENE-DB 

P-BROMOFLUOROBENZENE 

. Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 
PONo.: 

Project: 

% Solids: 

Method: 

VBLKQ17A 

WP3570 

9/13/99 

N7912-P99264 

CT0#68 

N/A 

SW8260 

Date Analyzed: 8/17/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 8/17/99 KMC 5030 KMC 

Sample Method 

Result UnHs OF PQL POL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

93 % 1.0 

80 % 1.0 

102 % 1.0 

100 % 1.0 

Page 1 of 1 
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Lab File: Q6337 

Analyst: KMC 

Compound Name 
1,2-DIBROMOETHANE 

BENZENE 

THYLBENZENE 

MTBE 

NAPHTIIAl.JlNE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSQ17A 

Time Injected 9:49:00 AM 

SpikeAmt 
(ugIL) 

50 

50 

50 

50 

50 

50 

150 

Result 
(ugIL) 

55.0 

48.5 

53.7 

43.2 

53.5 

51.4 

149 

Date Run: 8/17/99 

Matrix: AQ 

Rec (%) 
110 

97 

107 

86 

107 

103 

99 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 
IOn • .on 
UV~ ~"tV 

60-140 

60-140 

1 
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,«_JIlple File Name 

WP3570-14 Q6343 

WP3570-14MS Q6344 

WP3570-14MSD Q6345 

Native 
Compound Name (ugIL) 

TOTALXYLENES 0 

TOLUENE 0 

NAPHTHALENE 0 

M1BE 0 

E In:YLBeNZEN~ 0 

BENZENE 0 

1.2-DffiROMOETBANE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acquired Time inj Analyst 

8117/99 2:38:00 PM KMe 
8/17/99 3:17:00 PM KMe 
8117/99 3:56:00 PM KMe 

MSSpk MSDSpk MS MSD 
Amount Amount Result Result 
(ugIL) (ugIL) (ugIL) (ugIL) 

150 150 157 159 

SO SO 53.1 51.6 

SO SO 49.5 56.0 

SO SO 43.6 42.9 

5u so 56.6 56.3 

SO SO 50.8 48.4 

SO so 53.6 53.3 

Matrix Method 

AQ 8260_99 

AQ 8260_99 

AQ 8260_99 

MS MSD 
REC REC 
(%) (%) 

104 106 

106 103 

99 112 

87 86 

113 112 

102 97 

107 106 

RPD =[(ms res - msd res) I (ms res + msd res)/2) • 100 • Out of Limits 

Recovery RPD 
Limits RPD Limit 

(%) (%) (%) 

60-140 L3 20 

60-140 2.9 20 

60-140 12 20 

60-140 1.6 20 

60-140 0.53 20 

60-140 4.8 '20 

60-140 0.56 20 

1 
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August 31, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

140 I Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project ID: 

Project Manager: 

Samp Ie Receipt Date( s): 

Dear Mr. Calligan: 

w'P3417 

CNC Charleston 

Ms. Andrea J.Colby 

7128/99 

Please find enclosed tb,e following information: 

• Report of Analysis 

• Quality Control Data Summary 

• Chain of Custody 

• ConfIrmation 

Should you have any questions or comments concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of Oili' laboiatori a."1d look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

YVlo-u.cU 
Date 

340 County Road No. 5 
P.O. Box 720, Wc:stbrook. ME 04098 
Tel: (207) 874~2400 Fax: (207) 775-4029 

http://kilrahdinlab.t:om 
210 West Road No.5. Ponsmouih, NH 03801 
Tel: (603) 431-sm Fax: (603) 436-3356 
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Sample Receipt 

SDG NARRATIVE 
KA TAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS . 
CASE CNC CHARLESTON 

The following samples were received on July 28, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3417 for a hardcopy due date of August 27, 1999. 

KATAHDIN 
Sample No. 
WP3417-1 
WP3417-2 
WP3417-3 
WP3417-4 
WP3417-5 
WP3417-6 
WP3417-7 
W1'3417-8 

TTNUS 
Sample Identification 
3 1 GLM020 1 
29GLM0301 
31GLMOIOID 
30GLMI201 
12GLM0401 
29TL00901 
31GLMOIOI 
29GLM0701 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Six aqueous samples were received by the Katahdin Analytical Services, Inc. GelMS laboratory 
on July 28, 1999 and were specified to be analyzed by USEPA method 8260B for the analytes 
benzene, toluene, ethyl benzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for this work order were performed on the 5972-S and 5970-Q instruments. A 
VSTD050 (50 ppb standard) was used for the continuing calibration standard. Internal standard 
and surrogate compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate was performed on any of the 
sampies in this work order. 

Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

340 County Road No. 5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

http;//katahdinlab.com 
210 West Road No. 5, PoiUmOum, NH 03801 
Tel: (603) 431-5777 Fax: (603) 43&-3356 

0000002 



In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 13.7% and 
15.0%, making the curves acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCfMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

SemivolatHe Organii; Analysis 

Six aqueous samples were received by Katahdin Analytical Services laboratory on July 28, 1999 
for analysis in accordance with 8270C for a client specified P AH list of anaIytes. 

Extraction of the samples occurred following USEPA method 3510 on July 29,1999. A 
laboratory control spike, consisting of all P AH analytes spiked into organic free water, was 
extracted in the batch, along with a site specific MSfMSD pair on sample WP3417-8. 

The initial calibration curve analyzed in this SDG had some ofthe target analyte %RSD values 
exceeding 15 %. 

Method 8000B, section 7.5 .1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curve analyzed in this SDG, the average %RSD for all analytes was 10.1 %, 
making the curve acceptable. 

Initial analysis of sample WP3417-3 yielded a low recovery of the surrogate 2-fluorobiphenyl. 
Rea..~alysis yielded Pl'/O low base-neutral surrogate re-eoveries. Both sets of data for this sample 
are included in the data package. 

Initial analysis of sample WP3417-8 yielded internal standard area recovery deviations. 
Reanalysis yielded similar results, confirming matrix interference. Both sets of data are included 
in this data package. 

Analysis of the QC sample WP3417-8MS yielded a low recovery of the surrogate terphenyl-dI4. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GefMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

340 County Road No. 5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775·4029 

h([p:flkarahdiniab.com 

210 West Road No. S. Portsmouth, NH 03801 
Tel: (603) 431·Sm Fax: (603) 436-3356 
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-

Wet Chemistry Analysis 

For work order WP3417 analyses for Nitrate (E300) and Sulfate (E300) were performed 
according to the u.S. EPA "Methods for the Determination oflnorganic Substances in 
Environmental Samples", EPA 6001R-93/IOO, August 1993. All samples were run within 
laboratory hold time. The wet chemistry staff noted no protocol deviations. 

340 County Road No.5 
P.O. Box 720, Weubrook, ME 04098 
Tc:1: (207) 874·2400 Fax: (207) 775-4029 

h((p:llkatahdinlab.com 

210 West Road No. 5, Poramouth, NH 03801 
Tel: (603) 431-5m Fax: (603) 436-3356 
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KATAHDIN ANALYTICAL SERVICES,INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 7754029 

CLIENT: T e.:h.o-. T ~Js 

PROJECT: CpN:'--

YES 

1. CUSTODY SEALS PRESENT I INTACT? 8-
2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 0 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? 0' 
4. CHAIN OF CUSTODY MATCHES SAMPLES? 0 
5. TEMPERATURE BLANKS PRESENT? 13' 
6.@LESRECEIVEDAT 4'C +/-2? 0 

E ICE PACKS PRESENT C0>r N? 

7. VOLATI\.ES FREE OF HEADSPACE? rid'" 
8. TRIP BLANK PRESENT IN THIS COOLER (lJ'" 

9. PROPER SAMPLE CONTAINERS AND VOLUME? g-

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? S-

11. SAMPLES PROPERLY PRESERVED(')? ij)-
, 

0 12. CORRECTIVE ACTION REPORT FILED? 

NO 

0 
8' 
0 
ur 
0 
~ 

0 
0 
O 
O 
0 
g--

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
N/A 

LAB (WORK ORDER) # lAlf' 3 L\ I] 

PAGE: OF 2-

COOLER: __ -,---,OF 2-

cOc#, _____ ~~----------------.--------
SDG# 
DATE~/=TI~M~E~R:~E~C~EI~V~ED~:------~7~·c~8~-~9~4~~O~\3~O~s==---
DELIVERED BY: Fec& 8 ?!I 

RECEIVED BY: S -to--<' 
LlMS ENTRY BY: 511 ..... 
LlMS REVIEW BY I PM: ______ ---'-kJ-'-'--'LO=.-________ _ 

COMMENTS RESOLUTION 

c..oc.. 0 01 s"lf'Yd \;''1 5(', ""Ph ... 

TEMP BLANK TEMP ('Cl= I, z.. -----
.oz;:::e~ kJh{7~J11q1 b'=6 I 

COOLER TEMP ('C )= NA 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIIRCLE ONE) COMMERCIAL CLP HAZWRAP (fW?sC)ACOE AFCEE' OTHER (STATE OIF ORIGIN): 

LOG -IN NOTES(l): ~I..-I:t>. s : • 3/ ~l.1'1 ¢I ¢ I 1 
L 

-2.' &LfVI,f'7t1 I \lOA VIALS 
.~q (J,j..fYI(tn~ I M (~!".lI1sD /\JOT' t(e(£I'II:~ 

C.LIIGNT 'NOTIFle1> "Pl<oJ.M,/..)CTIt. -- t-Of.:,-IN Nl>TtFI';» f'jI!J.JII~b-«" ufDA.) 
1'1El..b1PT. 

(1) U .. lhis,· ,(arid additional sheets ff necessary) to document samples that are received brok' compromised, C-O-C discrepancies, radiation checks, residual chlorine check, n. '\1 pH 
check If r, d. If samples rl~quir8d pH adjustment, record volume and type of preservative ad 
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KATA.( ) ANALYTIICAL SERVICES,INlC, 
SAMPLE RECEIPT CONDITION REPORT 
TeJ. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: J erl:gQ.T«h 

PROJECT: C2...tJc 

YES 

1. CUSTODY SEALS PRESENT I INTACT? l!:r 
2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? (It' 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? u:r 
4. CHAIN OF CUSTODY MATCHES SAMPLES? [) 
5. TEMPERATURE BLANKS PRIESENT? G( 
6~PLES RECEIVED AT 4

0 'y. 2? [) 
CE ICE PACKS PRESENT (' Y or N? 

7. VOLATILIES FREE OF HEAD<PACE? lkr 
8. TRIP BLANK PRESENT IN THIS COOLER [) 

9. PROPER SAMPLE CONTAINERS AND VOLUME? G:;I--

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? U;I-
11. SAMPLIES PROPERLY PRESERVED(1)? ~t/ 

, 
CI 12. CORRECTIVE ACTION REPORT FILED? 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
u;r 0 
0 0 
(E( 0 

0 0 
~ 0 
0 0 
0 0 
[) [) 

~ N/A 

( 
LAB (WORK ORDER) # Wp 3 <-( 11- ' 

PAGE: Z- OF~ __ -.:'L~_. ___ _ 

COOLER: L- OF L 

COC# -
SDG# 
DATE~/~T~IM~E~R:~E~C~EI~V=ED~:--~1=-·~L~a~·5~j~0~'~iD~S-~--
DELIVERED elY: F e.d F)( 
RECEIVED BY: s~ 
L1MS ENTRY IBY: .-5.-1;"-" 
L1MS REVIEW BY I PM: rf?L. 

COMMENTS 

TEMP BLANK TEMP ('C)= _ 0 I 8' 
COOLER TEMP iC )= NA 

RESOLUTION 

kJLr::; $'4 OR i"QU,?" hi l"i.'i , 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENn 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCUIL CLP HAZWRAP ~nCOE AFCEE OTHER (STATE OF ORIGIN): 
..... ~ 

LOG -IN NOTES(1): 

'I 

(1) U .. th •• pace (and additional sheets if necessary) to document samples that are received broken or cornpromised, c.o-c dlscrepanci!!la, radiation checks. residual chlorine check, results of pH 
check W required. If .ample. required pH adjustment, reco,d volume and type of preservative added. 



Katahdin 
340 County Road No.5 
P.O. Box 720 
Westbrook, ME 04098 

\ " \ I , I [, \ I \ I I \ [ I' ~::(~!?2.874-2400 

. c'ien16f-rc.. -reek AJ (j $ .Ih~ I Contact 

CHAIN of CUSTODY 

PLEASE PRINT IN PEN Page 

Phone # Fax # 

iffl)~{4-90~ ( ) 

I Address N H ~i Av~ 1-1 City AJ. ("',L«,.riGSfo", State S.G- Zip Code -:J ~ 4 ~ {" 
Purchase Order # Proj. Name I No. Katahdin Quote # 

Bill (if different than above) Address 

of 

-

Sampler (Print I Sign) 

~ LAB USE ONLY I WORK ORDER.: tJf'3'ln . -

KATAHDIN PROJECT MANAGER 
bilNbilNbllN INbilN i lN i lN i lN ~ 

REMARKS: r~ k1 

~~ ] ~ .~ 
SHIPPING INFO: o FED EX o UPS o CLIENT t.; 
AIRBILLNO: :t . ..( 11, :z: 
TEMPQC o TEMP BLANK o INTACT o NOT INTACT -..~ ~ Ij~ ~B .~~ 

p.,.. 
* Sample Description Date I Time Matrix No. of 

coll'd Cntrs. ,< . . 

31 G-J..M¢ I CIS I 7.1.?9f lo$'"5"' G+J 9< v-3) 3 ? I 
3 I G-l-M ¢;;t¢ I li~ ~ 3 3 ~ 1 

3IGLM~/¢ID Ilos'$ ,s 3 -::z 
~9c;.I-M¢3¢1 I pIC "J" 3 :5 ?- I -

. a"V ... 1.M¢79fl 11~\·gr S- I@ ~ 
. 
~9 G-L- r"1~7¢' 1 M /rd\L/r S" 15) -;;2. ~ M. >/rv ISO 

t"i.G- J... M ¢4 J2f( lk:ui ,1/6oS" . ~.Y'F!' 3 3 
3¢c;.J...MI~¢1 ,1.. .. 117g..j S' 3 ';l, 

""'1. J 11'175 cr ¢ I 1%;(116).50 ,3 :5 
I 
/ 
I 
I 
I 
I 
I 

"" J~ 1F-~<:kr'LM ¢?SZS I M ~ <. IS a,IA MS/f'15D 
T 

I ;117 ;r.t;L_1 Time Received By: (Signature) Relinquished By: (Signature) Date I Time Received By: (Sir' ''"') 

~, 
-J.Ll ~/'3'1-o~301fS713 ''',.,q". ~\\. ~~\) . .I~ u,'. 

V 
r • oy.' .. ,. Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time _, (Signature) 

""-CST: ,~'''w~" 
ORIGI~6Io003g 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

ORDER NO WP-3417 

F 'RT TO: Paul Calligan 
. ".r Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/28/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 27 AUG 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 27 AUG 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WP3417-1 31GLM0201 

WP3417-2 29GLM0301 

DETERMINATION 
Volatile Organics by 8260B 
GC Subcontract 
Polynuclear Aromatic Hydrocarbons 
Nitrogen, Nitrate (as N) 
Sulfate (as S04) 

TOTALS 

LOG NUMBER SAMPLE DESCRIPTION 
~~ WP3417-3 31GLM0101D 

WP3417-4 30GLM1201 

3 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 

TOTALS 

LOG NT,JMBER 
WP3417-5 
WP3417-6 

.<lA.MPT.F. DESCRIPTION 
12GLM0401 
29TL00901 

DETERMINATION 
volatile Organics by 8260B 

SAMPLED DATE/TIME 
27 JUL 1050 
27 JUL 1010 

METHOD 
SW8260 

EPA 8270 
E300 
E300 

OTY 
2 
2 
2 
2 
2 

RECEIVED MATRIX 
28 JUL AQ 

PRICE 
75.00 
95.00 

125.00 
30.00 

0.00 

AMOUNT 
150.00 
190.00 
250.00 

60.00 
0.00 

2 325.00 650.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
27 JUL 1055 28 JUL AQ 
27 JUL 1721 

METHOD 
SW8260 
EPA 8270 

OTY 
2 
2 

2 

SAMPLED DATE/TIME 
24 JUL 1605 
27 JUL 0730 

METHOD OTY 
SW8260 2 

PRICE 
75.00 

125.00 

200.00 

RECEIVED 
28 JUL 

PRICE 
75.00 

AMOUNT 
150.00 
250.00 

400.00 

MATRIX 
AQ 

AMOUNT 
150.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-3417 

REPORT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/28/99 

PHONE: 850/385-98' 
FAX: 850/385-986,~ 

DUE: 27 AUG 
FAC.ID: CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 27 AUG 

LOG NUMBER SAMPLE DESCRIPTION 
4 WP3417-7 31GLMOI0l 

DETERMINATION 
GC Subcontract 
Polynuclear Aromatic Hydrocarbons 
Nitrogen, Nitrate (as N) 
Sulfate (as S04) 

TOTALS 

LOG N-UMBER SAMPLE DESCRIPTION 
5 WP3417-8 29GLM0701 

DETERMINATION 
Polynuclear Aromatic Hydrocarbons 

ORDER NOTE: QC-IV NFESC 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 JI..NDERS EN DR. 
PITTSBURG, PA 15220 

INVOICE: with Report 

AJC/BKR 

SAMPLED DATE/TIME RECEIVED MATRIX 
27 JUL 1055 28 JUL AQ 

METHOD OTY PRICE AMOUNT 
1 95.00 95.00 

EPA 8270 1 125.00 125.00 
E300 1 30.00 30.00 
E300 1 0.00 0.00 

1 250.00 250.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
27 JUL 1245 28 JUL l'~ 

METHOD OTY PRICE AMOUNT 
EPA 8270 1 125.00 125.00 

TOTAL ORDER AMOUNT $1,575.0 
This is NOT an Invoi, 

07-28Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



!~~hdin 
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Report Note 

# 

0·13 

Note Text 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'#' flag denotes surrogate compound recovery is out of criteria. 

Internal standard area(s) are out of aileria. Reanalysis confirmedmatrix interference. 

Page 1 of 1 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Number: WP-3417-2 
Report Date: 08/31/99 
PO No. N7912-P99264 
Project CTO #68 

WIC#: CNC rnARLESTCN REPCRT OF ANALYTICAL RESULTS Page 2 of 3 

SAMPLE DESCRIPTIrn MATRIX S!>MPLED BY S!>MPLED DAlE RECEIVED 

29Gl.M0301 Aqueous CLIENT 07/27/99 07/28/99 

PARl\MEI'ER RESULT UNITS DF *FQL ME'IHOD ='iZED BY NOlES 

Nitrogen, Nitrate (as N) 0.066 rrg/L 1.0 0.050 E300 07/28/99 CF 
Sulfate (as 804) 8.6 rrg/L 1.0 1.0 E300 08/14/99 CF 

* FQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sanple-
specific rc;1-"-'rting lirnits. Sarrple-specific limits are ir..dicated. by results annotated with I < I values. 

08/31/99 

wO/baeajc (dw) /msm 
PG28N3Wl 
CC: MS LEE LECK 

1EIRATECH NUS 
FDSl'ER PLI\ZA 7 
661 ANDERSEN DR. 

.1·lll (:"Ui1!Y I~'l.!d ;-.:", '" 

l'.n. B,,~ -.'.u. \'(\·,.hrnuk. ~11: O/W')I'\ 
Old: C'!O,) iC4·14(J(] h\: (2(n :-7S·Y02') 

hi 11':/ Il.ll.111 diIlL.h.",m 

210 \'('l'Sl Ro.1d No. S. 1\Jr[~moU{h. NH 05801 
"](+ (603) 431-5777 Fax: (603) 436-3356 

0000009 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

29GLM0301 

Corr.pc;.;nd 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FlUOPwll;NTHENE 

PYRENE 

'NZO[A]ANTHRACENE 

'··..tiRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INOENO[I,2,3-CD]PYRENE 

DlBENZ[A,H]ANTHRACENE 

BENZOIG,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

". .' ,port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Datc: 

PONo,: 

Project: 

% Solids: 

Method: 

WP3417-2 

WP3417 

6l26i99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/11199 

Matrix Sampled ~ate Rec'd Date Ext, Date Ext'd By Ext, Method Analyst 

AQ 7127199 7/28/99 7/29199 DPD EPA 3510 KRT 

Sample Method 

Resuli Units DF i'QL PQL 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 
An ugll 1.0 iO 10 -'u 
<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

61 % 1.0 

63 % 1.0 

75 % 1.0 

Page 1 of 1 
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!~ahdiI2 
\',\1,11< \\ '11lI I , 

Client: Paul Calligan 

Tetra Tech NUS 

1401 OVen Pari< Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

29GLM0301 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3417-2 

WP3417 

BI26199 

N7912-P99264 

CTO#68 

N/A 

SWB260 

Date Anatyzed: 7131/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7127/99 7126199 7131/99 HMP 5030 HMP 

Sample Method 

Result Units OF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ugiL 1.0 5 5 

94 % 1.0 

95 % 1.0 

90 % 1.0 

92 % 1.0 

Page 1 of 1 

0000011 



!~'llldill 
\'",j \ II, I ,1[(11 .' 

"ent: Paul Calligan 

Tetra Tech NUS 

1401 OVen Pari< Or. 

Suite 102 

Tallahassee, FL 32308 

Proj,ID: CNC CHARLESTON 

Sample Description 

29TL00901 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

···~-DICHLOROETHANE-D4 

.LUENE-DB 

"1s:BROMOFLUOROBENZENE 

"eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 
Report Dille: 

PONo,: 

Project: 

% Solids: 

Method: 

WP3417-6 

WP3417 
8;26;99 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 813199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'dBy Ext, Method Analyst 

AQ 7/27/99 7/28/99 8/3199 KMC 5030 KMC 

Sample Method 

Result Units OF POL POL 

<5 ugll I,D 5 5 

<5 ugiL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugll 1.0 5 5 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 

113 % 1.0 
116 % 1.0 
112 % 1.0 
91 % 1.0 

Page 1 of 1 
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/'Iv\K~'lhdin 
\',\1, II, -II '11/\ I !, 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Or. 

Suite 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

29GLM0701 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[I,2,3-CD]PYRENE 

DIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANAL YTlCAL RESULTS 

Lab Number: 

SDG: 

Report uaie: 
PO No. : 

Project: 
% Solids: 

Method: 

WP3417-8 

WP3417 

Bi26i99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/10/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

AQ 7127/99 7128/99 7/29/99 DPD EPA 3510 KRT 

Sample Method 

Result UnHs OF PQL PQL 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

50 % 1.0 

52 % 1.0 

50 % 1.0 

Page 1 of 1 
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!~1hdill 
\', ,), II( II ,1'11.1 •• , 

Client: Paul Calligan 

Telra Tech NUS 

1401 Oven Park Dr. 
Su~e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29GLM0701 

Co.'iipound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
1:'1 III"'\DAUTUt::"I~ 
I .......... ,,",' II .... " ..... 

PYRENE 

'''lZO[A)ANTHRACENE 

_RYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[1,2,3-CD]PYRENE 

DIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-D5 

2·FLUOROBIPHENYL 

TERPHENYL·D14 

lOr! Notes: 0·13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RE8UL T8 

Lab Number: 

SOO: 
D_ ........ n ... _ • 
....... t" ................. 

PONo.: 

Project: 

% Solids: 

Method: 

WP3417-8RA 

WP3417 . ~~ 
V'I&.V/i:li:I 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8111199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7127199 7/28/99 7129199 DPD EPA 3510 KRT 

Sample Method 

Result Units OF PQL PQi. 

<10 ugIL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 _.n 
uglL 1.0 iO iO -'u 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

57 % 1.0 

57 % 1.0 

53 % 1.0 

Pagel of 1 
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8/30/99 

Method Blank and Laboratory Control Sample Results 

Client: Tetra Tech NUS 

Work Order: WP3417 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date Date Concentration Practical True Measured 
of of Units Measured Acceptance Quantitation Units Value 

Parameter Prep Analysis in Blank Range Level" 

Nitrate-Nitrogen 28-Jul-99 28-Ju1-99 mg/L < 0.050 < 0.050 0.050 mgIL 2.5 

Sulfate 14-Aug-99 14-Aug-99 mg/L < 1.0 < 1.0 1.0 mgIL 10 

•• Practical quantitation ievel is the lowest concentration measurable for samples with normal ch'lmical and physical composition 

during routine laboratory op"rations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted. 

FOR~ C.xL.S 

Value 

2.47 
10.2 

Percent Acceptance Acceptance 
Recovered Range Range 

(%) (mglkg) 

98.8 80-120 
102.0 80-120 



4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: Katahdin Analytical Services SDG No.: WP3417 
SBLK;072999 

Lab File ID: Z15S2 Lab Sample iD: SBLK;072999 

Instrument ID: 5972-Z Date Extracted: 7/29/99 

GC Column: RTX-624 ID: 0.18 (mm) Date Analyzed: 08/10/99 

Matrix: (soil/water) WATER Time Analyzed: 12:49 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client 
Sample 10 

LCS;072999 
31GLM0201 

31GLM0101D 
JOGLM1201 
31GLM0101 

29GLM0701 
29GLM0701 MSD 

29GLM0301 

31GLM0101D 

29GLM0701 
29GLM0701 MS 

, 

Lab 
Sample 10 

LCS;072999 

WP3417-1 
WP3417-3 
WP3417-4 
WP3417-7 

WP3417-8 
WP3417-8MSD 

WP3417-2 

WP3417-3RA 

WP3417-8RA 
WP3417-8MS 

FORM IVSV 

Lab 
Data File 

Z1693 
Z1694 
Z1696 
Z1697 
Z1698 

Z1699 
Z1701 
Z1707 

Z1708 
Z1709 
Z1710 

Page 1 

Date 
Injected 

8110199 
8110199 

8110199 
8110199 
8110199 
8110199 
8110199 

8/11199 
8111199 
8/11199 

8111199 

Time 
Injected 

1:34:00 PM 
2:20:00 PM 
3:51:00 PM 
4:37:00 PM 
5:23:00 PM 

6:09;00 PM 
7:41:00 PM 
12:28:00 PM 

1:14:00 PM 

2:00:00 PM 
2:45:00 PM 

0000024 



!~~11dil1 
\ -.. d , I l< ~ 1 ,I!! I. I 1, 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;072999 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AjANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZO[K)FLUORANTHENE 

BENZO[A)PYRENE 

INOENO[I,2,3-CD)PYRENE 

OIBENZ[A,HjANTHRACENE 

BENZO[G,H,I)PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Diite: 

PONo.: 

Project: 

% Solids: 

Method: 

SBLK;072999 

WP3417 

8/26/99 

N7912-P99264 

CTO#68 

NIA 

EPA 8270 

Date Analyzed: 8110199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7129199 DPD EPA 3510 KRT 

Sample Method 

Resun: tiniis of PQL PQL 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<iO ugiL 1.0 10 ;0 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

60 % 1.0 

61 % 1.0 

96 % 1.0 

Page 1 of 1 
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Lab File: Z1693 

Analyst: KRT 

Compound Name 
2·METHYLNAPIITHALENE 

ACENAPHTHENE 

ACENAPiITHYLENE 

ANlHRACENE 

BENZO[A1ANlHRAcENE 

BENZOiAjPi' KEN~ 

BENW[BIFLUORANTHENE 

BENW[G,H.1]PERYLENE 

BENW[KIFLUORANTHENE 

CHRYSENE 

DIBENZ[A.H]ANTIIRACENE 

FLUORANTHENE 

FLUORENE 

INDENO[I,2,3-CDIPYRENE 

NAPitltiALENt. 

PHENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;072999 

Time Injected 1:34:00 PM 

SpikeAmt 
(ullL) 

so 
50 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
50 

so 
so 
so 
so 

Result 
(uIfL) 

34.8 

36.8 

37.2 

45.3 

42.2 

35.9 

34.4 

35.7 

40.4 

43.4 

32.8 

41.7 

37.0 

35.0 

34.6 

42.4 

48.6 

Date Run: 8/10/99 

Matrix: AQ 

Rec (%) 
'70 

74 

74 

90 

84 

72 

'69 

71 

81 

87 

'66 

83 

74 

70 

'69 

85 

97 

• Out of Limits 

Limits (%) 
70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

1 
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Sample File Name 

WP3417-8 ZI699 

WP3417-8MS ZI7!O 

WP3417-8MSD ZI701 

Native 
Compound Name (ugfL) 

CHRYSENE 0 

ACENAPHTHENE 0 

ACENAPHTHYLENE 0 

ANTIlRACENE 0 

BENZOrA].b..NTH!LA~CENE 0 

BENZO[A]PYRENE 0 

BENZO[B]FLUORANTHENE 0 

2-METHYLNAPHTHALENE 0 

BENW[K]FLUORANTHENE 0 

PYRENE 0 

DIBENZ[A,II]ANTI!RACENE 0 

FLUORANTHENE 0 

FLUORENE 0 
J1\!T)17l1Jnrl .., '1 "nlDVDUtr.= 
"'-~"~L"'-''''-''''''''''J£ • n ....... '~ ..... 0 

NAPHTHALENE 0 

PHENANTHRENE 0 

BENZO[G.H.I]PERYLENE 0 

Katahdin Analytical Services 

MS/MSD Report 

Date Acquired Time inj Analyst 

8110/99 6:09:00 PM KRT 

8/11199 2:45:00 PM KRT 

8/10/99 7:41:00 PM KRT 

MS Spk MSD Spk MS MSD 
Amount Amount Result Result 
(ugfL) (ugfL) (ugfL) (ugfL) 

49 48 24.0 39.7 

49 48 29.3 35.3 

49 48 30.2 352 

49 48 30.9 42.0 

49 48 ~2.8 38.0 

49 48 18.2 32.0 

49 48 16.6 29.5 

49 48 28.2 33.2 

49 48 23.0 38.8 

49 48 30.4 45.0 

49 48 16.7 28.8 

49 48 24.6 37.8 

49 48 27.8 34.1 

49 48 lb.3 29.9 

49 48 29.5 32.6 

49 48 29.4 38.8 

49 48 17.6 31.8 

RPD =[(ms res - msd res) / (ms res + msd res)/2] • 100 

Matrix Method 

AQ 8270_99 

AQ 8270_99 

AQ 8270_99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (0/0) (%) 

'49 83 60-140 '49 30 

60 73 60-140 18 30 

62 73 60-140 15 30 

63 88 60-140 30 30 

'46 79 60-140 '50 30 

'37 67 60-140 '55 30 

'34 62 60-140 '56 30 

'58 69 60-140 16 30 

'47 81 60-140 '51 30 

62 94 60-140 '39 30 

'34 60 60-140 '53 30 

'50 79 60-140 '42 30 

'57 71 60-140 20 30 

'33 62 60-140 '59 
-03() 

60 68 60-140 10 30 

60 81 60-140 28 30 

'36 66 60-140 '57 30 

• Out of Limits 1 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKQ31A 
Lab Name: Katahdin Analytical Services SDG No.: WP3417 

Lab File 10: Q6100 Lab Sample ID: 

Date Analyzed: 07/31/99 Time Analyzed: 11 :36 

GC Column: RTX-502 10: 0.53 (mm) Heated Purge: (YIN) N 

Instrument 10: 5970-Q 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
Sample 10 Sample 10 Data File Injected Injected 

LCSQ3iA LCS031A 06099 7131199 10:44:00 AM 

31GLM0201 WP3417-1 06113 7131199 8:23:00 PM 

29GLM0301 WP3417-2 06114 7131199 9:02:00 PM 

FORMIVVOA Page 1 
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/ Katahdin 
". ,), II( \\ _I "I I, 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Or_ 
Su~el02 

Tallahassee, FL 3230B 

Proj, ID: CNC CHARLESTON 

Sample Description 

VBLKQ31A 

t" .... __ ............ 
........... t'''' ....... 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 
nIDDn ... nC'IIII"'IDnUE:TUALn::: 
....... "' .... , .. ,..." .. ~ .... I'\ ..... ''I' ... ''ln ..... 
1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 
r::PAnnrt n ....... · . '-,.._ .. ----. 
PONo.: 

Project: 

% Solids: 

Method: 

VBLKQ31A 

WP3417 

a'26.J99 
N7912·P99264 

CTO#68 

NIA 

SWB260 

Date Analyzed: 7131199 

Matrix Sampled Date Roc'd Date Ext. Date Ext'd By Ext, Method Analyst 

AQ 7131199 HMP 5030 HMP 

Sample Method 
.... __ ..... 

Units OF PQL PQL n.oca"lL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
~ % . ~ 
~" LV 

93 % 1.0 

96 % 1.0 

95 % 1.0 

Pagel of I 
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Lab File: Q6099 

Analyst: HMP 

Compound Name 
1,2-DffiROMOETHANE 

BENZENE 

ETIlYLBENZENE 

M'JBE 

NAPHTHALENE 
'TV"Ioy Yl'1::''''''''' 
.. ...., ..... Uul'1D 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSQ31A 

Time Injected 10:44:00 AM 

SpikeAmt 
(UJIL) 

so 
SO 

so 
so 
so 
50 

ISO 

Result 
(UJIL) 

48.2 

47.9 

SO.I 

SO.8 

4S.s 

49.3 

137 

Date Run: 7/31/99 

Matrix: AQ 

Rec (%) 
96 

96 

100 

102 

91 

98 

91 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKS02B 
Lab Name: Katahdin Analytical Services SDG No.: WP3417 

Lab File !D: 85790 I .."h C.."rnnloD. In· \lCtI vcn'>c 
LoU.., ........ , ................. " ........ " .......... '"' 

Date Analyzed: 08/02199 Time Analyzed: 23:51 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-S 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Dale Time 
Sample 10 Sample 10 Dala File Injected Injected 

lCSS02B lC5502B 55788 8/2199 10:36:00 PM 
12GlM0401 WP3417-5 55791 8/3199 12:29:00 AM 
29Tl00901 WP3417-6 55792 8/3199 1:06:00 AM 

0000032 



/ Katahdin 
\.," , I I, II q nt, 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Sufte 102 

Tallahassee, FL 3230B 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKS02B 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

l,2-DICHLOROETHANE-D4 

""1LUENE-DB 

JROMOFLUOROBENZENE 

lOrt Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

\I Solids: 

Method: 

VBLKS02B 

WP3417 

B/26/99 

N7912-P99264 

CTO#68 

N/A 

SWB260 

Date Analyzed: 812199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 812199 KMC 5030 KMC 

Sample Method 
ResuH UnHs OF PQl PQl 

<5 ugIL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

111 % 1.0 

112 % 1.0 

111 % 1.0 

92 % 1.0 

Page 1 of 1 
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Lab File: S5788 

Analyst: KMC 

Compound Name 
1,2,DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

MI'BE 

NAPHTHALENE 

'fOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSS02B 

Time Injected 10:36:00 PM 

SpikeAmt 
(uglL) 

so 
so 
so 
SO 

SO 

SO 

ISO 

Result 
(uaIL) 

49.9 

S3.1 

64.8 

S3.2 

61.4 

S6.1 

196 

Date Run: 8/2/99 

Matrix: AQ 

Rec (%) 
100 

106 

130 

106 

123 

112 

131 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 
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ENSR Consulting and Engineering 
Air Taxies Specially Laboratory 

DATE: 

TO: 

ENSR 
Air Toxics Specially Laboratory 

42 Nagog Park 

August 26,1999 

Andrea Colby 
V ............. h.-.li ..... A .......... I. .... i,..",1 
r'ClI.ClIIUIiI r\IICllyl.lvClI 

Acton, MA 01720 

340 County Road NO.5 
P.O. Box 720 
Westbrook, ME 04098 

Re: Organic Analyses of Aqueous Samples by Gas Chromatography Flame 
Ionization Detection (GC/FID) 

PROJECT #: 8501 =008=200 

LAB ID #: 990123 

ANALYTICAL PROCEDURE: 

Three (3) aqueous samples were analyzed under the guidelines of EPA 
SW846 Method 3810. 

A Hewlett Packard 5890 series II gas chromatograph (GC) equipped with 
a Hewlett Packard flame ionization detector (FID) was used for the 
analysis. A 1 .0 mL headspace aliquot of each sample was injected into 
the column for analysis. The operating conditions of the GC/F!D are listed 
in Table 1. A five point calibration was performed for the target analytes 
(methane, ethane, and ethylene). 

No problems occurred during sample receipt or log-in. 



ENSR Consulting and Engineering 
Air Taxies Specialty Laboratory 

QUALITY CONTROL: 

1. A laboratory blank was analyzed daily in the same manner as the 
samples. Target analytes were not detected in the blank. 

2. A Matrix Spike/MSD was performed on the following sample: 
WP3417-7 

All recoveries were within QC limits. 

Date Samples Received by the Laboratory: 7/28/99 

Date Analysis Started: 8/4/99 

C:\My Documentslkatrpt10.doc 
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SAMPLE LOG-IN & RECEIPT CHECKLIST 

ClientlProj #:-f>o.Kctffib=' =' =.cl---.:I_·n--=w~P-=3=-4~1--l.1_+-/-::fh-=-()-=-· _1--=-CCfs:...::::...-.-....:::~:::::....()_()_ 
.......... Proj Mgr:_.J....!v ....... \ ,-'t--"lv=r-vrt"'I ______ _ 

'---.) 

, Lab Pool #: CfI 0\ 2.3 

Date Time: ::r 1'd-C)!'1Q lOIS 

-""-,, .. ,,' 

Inspected & Logged in bY:--fA-l-LM--,':.<:cJQ..::::::;::;!:D=-uH_.~_ 
. Numberof: 

Sample Matrix Samples' 
Analysis 

Requested 
Analyzeby!Storage , 

. (date) . .L.ocation .•.•.. 

3 me(./ Rl 

1) Sa Hand delivered 

2) coe p8 I not present on receipt 

3) coe Tape @I not present on shipping container 

4) Samples broken I 9 on receipt 

5) Samples ambient I c® on receipt --re1np b \LU1.t:::. SO L 
6) Samples preserved ~\::tly I incorrectly I none recommended 

7) Received ~ outside holding time 

8) COC tapes present I not present on samples 

9) Discrepancies I NO discrepancies noted between COCs and samples 

Additional comments:---,0",,-,--,()~D;..;.l--,ls=-t=pe=r_, ---',QQ,"'-"..:...bYJ...,p=-.lL--=. _________ _ 

_ --------~Ar~d~.re.~~~O~o~l0,~r-----------------
1-----------------------

I 0077 

... ,.. J"' ... ,"",. 



Katahdin CHAIN of CUSTODY 
'.-- . 

\ ~ ~ \ , I I l \ I ., I j( \ I ( I 

.)<tv Loumy l'I.oao 1'10 . .) 
P.O. Box 720 
Westbrook, ME 04098 

Tel: (207) 874·2400 
Fax: (207) 775-4029 PLEASE PRINT IN PEN Page __ of __ 

Client , ' 1\ .,- Coptaet . Phone # 

1/' j:-:::'i-;':',l-T Di ~ I \F~ L\t '1 T1C..f~L ,\t: l~U)l~_ <:, /\/' _J-D.('c-:)j (Ol tj u' 
Fax # 

City ; State Zip Code 

Purchase Order # Proj. Name I No. Katahdin Quote # 

Bill (if different than above) Address 

Sampler (Print / Sign) 

~ LAB USE ONLY I WORK ORDER #: 
. 

-

KATAHDIN PROJECT MANAGER q\ i~ iN O''';ON i iNloyiONloyi, iN OyiONIO i iN i N 
<;ui3 /D F-/'-,) S;;;< REMARKS: 

.... ,_ _T 

,~ • 

)~(FED EX IJ~ SHIPPING INFO: o UPS o CLIENT 

AIABILL NO: ~. ~ 
TEMpoC ):t- TEMP BLANK o INTACT o NOT INTACT !~ 
* Sample Description Date/Time Matrix No. of 

I~ [) i i'\ CQU'd Cntrs. : ~)-, " ,J,' 

\t, ) p) 3L/ I / - ) Ih1/i"i /IO{O At< :::< X' (\ 
/' ,---. 

./ !~<~, \ 

-z , 
/Ii)l{) X ,;/ I ~ 

--1 \ 1/ /IH5 "- I' \ V X' ,--' b 
/ -

/ 
/ 
/ 
/ 
/ 
/ 
I 

/ 

/ 
/ 
/ 
I 

I / I I I 

", /1 /I 
, 
1 li~S0 its )\, "6'-z 5 -

" 
-)::5 /J. - " -L, ; , - I IV;VFESC 

Relin..@lShe~~ (Signature) Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time R~ved By: (Sigm . '. 

-Q) ( , t\-- I',", }(-'1j 1'1'6 ' "/ ;}:)f-r.'" j ,: ) !Jk{~' 1;/:'1 
---- ; . I! i/V"; 

Relinquished By,.(Signature) Date / Time Received By: (Signature) Relinquished By: (Signature) Date / Time Recei~e\j. By: (Signa~) 
'T\jdOq /0/ .::.. ' , 

"IMSOUACE INC. B' 207 782-3311 ( ) 
~M' CHN.()F-CSTOY 
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1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 
,~----------.-

Lab Name: ENSR _____ Contract _____ _ . \A/D':!A.17 _ ?II-l\ 
: 'if;'. _-. I I &..\, I} 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample 10: 990123-2 

Sample wt / vol: __ 32.5 ml ___ (g/ml) Lab File 10: 

Level: (low/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" Dilution Factor: __ 1 _____ _ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

1_. M ~ 
'4-0L-O Methane 5.2 U 
74-85-1 Ethene 9.0 U 
74-84-0 Ethane 9.6 U 



4 
METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lsb Name: ENSR ___ _ Contract: ______ _ VBLK01 

Lsb Code: _______ _ Case No.: ______ SAS NO.: ______ SDG NO.: ____ _ 

Lab Sample I MB990123 

Instrument ID: HPGC#3. _____ _ Date Analyzed:_ 8/4/99 __ _ 

Matrix: (soil/water) __ water __ Level: (Iow/med) ___ low __ _ 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES; MS AND MSD 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

EPA 
SAMPLE NO. 

LCS01 

WP3417-1 (H) 

WP3417-2(H) 

WP3417-7(C) 

WP3417-7(A) MS 

WP3417-7(B) MSD 

LAB LAB DATE 
SAMPLE ID FILE ID ANALYZED 

LCS990123 KTH 027 08/04199 

990123-1 KTH 028 08/04/99 

990123-2 KTH 029 08/04/99 

990123-3 KTH 030 08/04/99 

990123-3 MS KTH 031 08/04/99 

990123-3 MSD KTH 032 08/04/99 

25 
~-----+-----------~-------------r---~ 

26 L-____________ ~ ______________ _L ________________ _L ______ ~ 

COMMENTS: 

page_1_of _1~ 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ VBLK01 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SOG NO.: ____ _ 

Matrix: (sail/water) __ water __ _ Lab Sample 10: MB990123 

Sample wt / vol: __ 32.5 ml ___ (g/ml) Lab File ID: 

Level: (Iow/med) low __ _ Date Received:_NA ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Voiume: __ NA __ (~i) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

174-82-8 Methane 5.2 U 
174-85-1 Ethene 9.0 U 
74-84-0 Ethane 9.6 U 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ ContiaCt: _____ _ LCS01 

Lab Code: ______ _ Case No.: ____ SAS NO.: ___ _ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample 10: LCS990123 

Sample wt / vol: __ 32.5 ml ___ (g/ml) Lab File 10: _KTH_027 ___ _ 

Level: (Iow/med) ___ low __ _ Date Received: NA ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L_ Q 

174-82-8 Methane 38 
174-85-1 Ethene 66 
74-84-0 Ethane 70 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP3417-7(A)MS 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample 10: 990123-3 MS 

Sample wt I vol: __ 32.5 ml __ (g/ml) Lab File 10: _KTH_031 ___ _ 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (~I) Soii Aiiquot VOlume: __ NA __ (jJl) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

174-82-8 Methane 370 
174-85-1 Ethene 620 

Ethane 690 74-84-0 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: FNr-n f"' ...................... . _ .• '::'r"'. _____ ..... VIHI cn. .. L. _____ _ 'V'VP3417-7(B) iviSD 

Lab Code: ______ _ Case No.: ____ SAS NO.: ___ _ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample 10: 990123-3 MSD 

Sample w11 vol: __ 32.5 ml __ (g/ml) Lab File 10: _KTH_032 ___ _ 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" Dilution Factor: _______ _ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

174-82-8 Methane 280 
174-85-1 Ethene 480 

74-84-0 Ethane 530 



3 
LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: ENSR _____ _ Contract: _______ _ 

Lab Code: _____ Case NO.: ~~~ SAS NO.: ~ ___ SDG NO.: ____ _ 

Laboratory Control Sample No: ___ LCS01 ________ _ 

SPIKE LCS LCS QC 
ADDED CONCENTRATION % LIMITS 

COMPOUND (~Q/L) (~Q/L) REC # REC. 

Methane 41.03 38.28 93% 50 -150 
Ethene 71.04 65.55 92% 50 -150 
Ethane 77.69 70.18 90% 50 -150 

• - Values outside of QC limits. 



3 
MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ENSR ____ _ Contract: _______ _ 

Lab Code: _______ Case NO.: _____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix Spike - EPA Sample NO.: _WP3417-7 ____ _ 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (~Q/L) (~q/l) (~Q/L) REC fl REC. 

Methane 410.3 0 371.8 91% 50-150 
Ethene 710.4 0 624.4 88% 50-150 
Ethane 777.0 0 689.1 89% 50-150 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (~Q/L) (~q/L) REC # RPD # RPD REC. 
Methane 410.3 283.9 69% 27% 50 50-150 
Ethene 710.4 484.5 68% 25% 50 50-150 
Ethane 777.0 530.4 68% 26% 50 50-150 

Spike recovery: __ 0 out of __ 6 _ outside limits. 
RPD: 0 out of _ 3 __ outside limits. 

Comments: 



August 31, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

1401 Oven Park Dr., Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project ID: 

Project Manager: 

Sample Receipt Date(s): 

Dear Mr. Calligan: 

WP3429 

CNC Charleston 

Ms. Andrea J.Colby 

7129/99 

Please fmd enclosed the following infonnation: 

• Report of Analysis 

• Quality Control Data Summary 

• Chain of Custody 

• Confirmation 

Should you have any questions or conunents concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

Authorized SI ature Date 

340 Couno/ Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874·2400 Fax: (207) nS-4029 

http://karahdinlab.com 
210WCSI: Road No. 5. Pcmmow:h, NH 0}801 
Tel: (603) 431-5777 Fax: (603) 436-3356 

0000001 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on July 29, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3429 for a hardcopy due date of August 28, 1999. 

KATAHDll"~ 

Sample No. 
WP3429-1 
WP3429-2 
WP3429-3 
WP3429-4 
WP3429-5 
WP3429-6 

Sample Identification 
31GLMOIOI 
29GLM0701 
31TLOIOOI 
31GLM0301 
3 I GLM040 I 
31GLM0501 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Six aqueous samples were received by the Katahdin Analytical Services, Inc. GCIMS laboratory 
on July 29, 1999 and were specified to be analyzed by USEPA method 8260B for the analytes 
benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

~A .. na!yses for t.ltis work order were perfonned on t.he 5972-M instru_l!1ent A VSTD050 (50 ppb 
standard) was used for the continuing calibration standard. Internal standard and surrogate 
compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. A matrix spike/matrix spike duplicate was performed on sample 
WP3429-5. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 11.3%, 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
ToJ, (207) 874·2400 F"" (207) 775-4029 

http://btahdinlab.com 
210 West Road No. 5. Pon:smouth, NH 03801 
m (603) 43l-5m F"" (603) 436-3356 

0000002 



making the curve acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organic Analysis 

Three aqueous samples were received by Katahdin Anaiytical Services laboratory on Juiy 29, 
1999 for analysis in accordance with 8270C for a client specified PAH list ofanalytes. 

Extraction of the samples occurred following USEPA method 3510 on July 30,1999. A 
laboratory control spike, consisting of all PAH analytes spiked into organic free water, was 
extracted in the batch, along with a site specific MSIMSD pair on sample WP3429-5. 

The initial calibration curve analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 ~Io. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
- for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 

mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curve analyzed in this SDG, the average %RSD for all analytes was 10.1%, 
making the curve acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCl1"v1S super-visor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP3429 analyses for Nitrate (E300) and Sulfate (E300) were performed 
according to the U.S. EPA "Methods for the Determination ofinorganic Substances in 
Environmental Samoles", EPA 6001R-93/100, August 1993. All samples were run within 
laboratory hold time. The wet chemistry staff noted no protocol deviations. 

340 County Road No.5 
P.O. Box 720, Westbrook. ME 04098 
Tel: (207) 874.2400 Fax: (207) 775-4029 

http://karahdinlab.(om 

210 Wen Road No.5, PortSmouth. NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 

0000003 
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KATAHDIN ANAL YTIC:AL SERVICES, INC:. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: :tek,,,-:lec-h 

PROJECT: C)\)C 

YES 

1. CUSTODY SEALS PRESENT 1 INTACT? Er 
2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? B 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? (2( 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 9'--

5. TEMPERATURE BLANKS PRESENT? 
0'/ 

6. SAMPLES RECEIVED AT 4·C +/- 2? 0 
bE PACKS PRESENTQ)or N? 

Ckt· 7. VOLA TILES FREE OF HEADS PACE? 

8. TRIP BLANK PRESENT IN THIS COOLER (2( 

9. PROPER SAMPLE CONTAINERS AND VOLUME? Ga 
10. SAMPLES WITHIN HOLD TIME: UPON RECEIPT? Ga' 
11. SAMPLES PROPERLY PRESe:RVED!')? Gl--

, 
0 12. CORRECTIVE ACTION REPOllT FILED? 

13. ANALYTICAL PROGRAMS (CIIRCLE ONE) COMMERCIAL. 

I LOG - IN NOTES!'): 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
0 0 
0 0 
g' 0 

0 0 
0 0 
0 0 
0 0 
0 0 
~ NIA 

CLP HAZWRAP @COE 

'\ 

LAB (WORK OHDER) # 1,,5 f 3"1 z. 9 

PAGE: \ OF ___ -' 

COOLER: __ ~~OF----+------~--

COC#~ __ ~=~ _______________________ ___ 
SDG# 
DATE~/=TI~M=E~R~E:=C=E7IV=E=D-:---~7~,~~~1r-~~~i~-(~~9700~---

DELIVERED BY: fy./ t:;y 
RECEIVED BY:. S',~ 
L1MS ENTRY BY: ~\).o' 
L1MS REVIEW BY I PM: ____ ""A2"""'c-=-_______ _ 

COMMENTS 

TEMP BLANK TEMP (,C)= -,-1:.,;_ C>=--__ 

COOLER TEMP ('C )= NA 

RESOLUTION 

t;L lA.of1fr~lf~ Cc.J[t1<t." 
-try 7!iJ..<f 'If . 

(RECORD COOLER TEMP OINL Y IF TEMP BLANK IS NOT PRESENT) 

AFCEE OTHER (STATE Of' ORIGIN)' 

(t) U .. this I' - (and Idditionalsheets ff necessary) to document .amples that Ire received brok. ""'"I)romised, c.o-c disClepandell, radiation checks, residual chlorine check, r •• ' 'y pH 
check ff r· d. If .ample. re.qulred pH edjusbnent, record ',oIume and type of preaervlUve ad, 



Katahdin 
A1"AI'll(AI ~IR\IL[~ 

340 County Road No.5 
P.O. Box 720 
Westbrook, ME 04098 

Tel: (207) 874·2400 
Fax: (207) 775-4029 

Contact .., 
'C'" 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page __ of _. 

Ad"""'-' City f..J . r ~.ru-l..,~,,' ... ~A .<; .c. 
Purchase Order # Proj. Name I No. 

Bill (if different than above) Address 

Sampter (Print I Sign) 

LAB USE ONLY 

KATAHDIN PROJECT MANAGER 

REMARKS: ___________________ _ 

SHIPPING INFO: o FED EX o UPS o CLIENT 

A.!RB!LL NO: ____________ _ 

TEMp·C o TEMP BLANK o INTACT o NOT INTACT 

* Sample Description 

COMMENTS 

-F' ished By: (Signature) 

~ 1<' 1/' / . _f' :"k./ 
,... 'R~Ii;;uished sf (Signature) 

, ORMSOU CE INC. 11' (207) 782 33\1 
ORM , CHN'OF-GSTOY 

/ 
/ 
/ 
/ 
/ 
/ 

Date I Time Received By: (Signature) 
, Y~n~ IY~~ ~"-' 'X i':-r. 

, .-- ~ /,,5'iC~ii\K,· 
Date I Time Received By: (Signature) 

Relinquished By: (Signature) 

Relinquished By: (Signature) 

Katahdin Quote # 

Date I Time Received BYJillgnature) 

12.1 'i'1 O'lK s.U ,QO. ikh.' ~ 
Date I Time Receive~ By: (Signature) 

ORiG!NAL 
0000025 



ORDER NO WP-3429 

KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

REPORT TO: Paul Calligan 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/29/9 0 

PHONE: 850/385-989 
./ 

~~~ n~n/~n~ nnrn 
rhA: O~U/~O~-~OOU 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

DUE: 28 AUG 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: J.R. HILL DELIVERED BY: FEDEX DISPOSE: AFTER 27 SEP 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
1 WP3429-1 31GLM0101 27 JUL 1055 29 JUL AQ 

WP3429-2 29GLM0701 27 JUL 1245 
WP3429-3 31TL01001 28 JUL 0800 

DETERMINATION METHOD QTY PRICE b!'.10UNT 
Volatile Organics by 8260B SW8260 3 75.00 225.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
2 WP3429-4 31GLM0301 28 JUL 1040 29 JUL AQ 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 1 75.00 75.0u_c•• 

Polynuclear Aromatic Hydrocarbons EPA 8270 1 125.00 125.00 
GC Subcontract 1 95.00 95.00 
Sulfate (as S04) E300 1 30.00 30.00 
Nitrogen, Nitrate (as N) E300 1 0.00 0.00 

TOTALS 1 325.00 325.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
3 WP3429-5 31GLM0401 28 JUL 1115 29 JUL AQ 

WP3429-6 31GLivi0501 28 JUL 1200 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile organics by 8260B SW8260 2 75.00 150.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 125.00 250.00 

TOTALS 2 200.00 400.00 

LABORATORY ORDER CONTINUED ON PAGE 2 '\ 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-3429 

R" 'RT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/29/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 28 AUG 
FAC.ID: CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

SAMPLED BY: J.R. HILL DELIVERED BY: FEDEX DISPOSE: AFTER 27 SEP 

ORDER NOTE: QC-IV NFESC 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS.LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURG,PA 15220 
REPORT & DISK 

un·'" I CE: Wi th Report 

AJC7BKR 

TOTAL ORDER AMOUNT $950.00 
This is NOT an Invoice 

07-29Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 C'w-eri Psi1\: Di. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29GLM0701 

Compound 

BENZENE 

TOLUENE 

1,2-DlBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

OiBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No_ : 

Project: 

% Solids: 

Method: 

WP3429-2 

WP3429 

8127199 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 813/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd8y Ext. Method Analyst 

AQ 7/27199 7/29199 813/99 DJP 5030 DJP 

Sample Method 

Result Units OF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ugll 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugll 1.0 5 5 

<5 ug/L 1.0 5 5 

100 % 1.0 

97 % 1.0 

102 % 1.0 

98 % 1.0 

Pagel of 1 

0000005 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

VBLKM02A 
Lab Name: Katahdin Analytical Services SDG No.: WP3429 

Lab File ID: Mi328 Lab Sample ID: VBLKM02A 

Date Analyzed: 08/03/99 Time Analyzed: 16:01 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-M 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Dale Time 
Sample 10 Sample 10 Oata File Injected Injected 

LCSM02A LCSM02A M1327 8/3199 3:22:00 PM 

31GLM0101 WP3429-1 M1333 8/3199 7:14:00 PM 

29GLM0701 WP3429-2 M1334 8/3199 7:53:00 PM 

31TL01001 WP3429-3 M1335 8/3199 8:32:00 PM 
31GLM0301 WP3429-4 M1336 8/3199 9:12:00 PM 

31GLM0401 WP3429-5 M1337 8/3199 9:52:00 PM 

31GLM0501 WP3429-5 M1336 8/3199 10:30:00 PM 

31 GLM0401 MS WP3429-5MS M1342 8/4/99 1:09:00 AM 

I 
31 GI M0401 MSD 

I WP3429-5MSD 
I 

M134-3 
I 

B!4!99 
I 1:47:00 AM 

I 

FORM IVVOA Page 1 

0000020 
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Client: Paul Calligan 

Tetra Tech NUS 

i40i Oven Park Dr. 
Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKM02A 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

l,2-DICHLOROETHANE-D4 

TOLUENE-DS 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

soo: 
Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKM02A 

WP3429 

8127199 

N7912-P99264 

CTO#68 

N/A 

SWS260 

Date Analyzed: 8/3199 

Matrix Sampled Date Roc'd Date Ext.Date Ext'd By Ext. Method Analyst 

AQ 8/3199 DJP 5030 DJP 

Sample Method 

ResuH Units OF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 Ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

98 % 1.0 

94 % 1.0 

101 % 1.0 

99 % 1.0 

Page 1 of 1 

0000021 



Lab File: M1327 

Analyst: DJP 

Compound Name 
1,2.DIDROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 T ,CS Recovery Sheet 

Sample ID: LCSM02A 

Time Injected 3:22:00 PM 

SpikeAmt 
("IlL) 

so 
SO 
SO 
SO 
SO 
SO 
ISO 

Result 
(1JIIL) 

49.6 

51.8 

52.0 

48.7 

48.8 

52.1 

153 

Date Run: 8/3/99 

Matrn:AQ 

Rec(%) 
99 

104 

104 

97 

98 

104 

102 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

60·140 

1 

0000022 



Sample FileName 

WP3429-5 M!337 

WP3429-5MS M!342 

WP3429-5MSD M1343 

Native 
Compound Name (ugIL) 

TOTAL XYLENES 0 

TOLUENE 0 

NAPHTHALENE 0 

MTBE 0 

e-j-,H"""Y LBENZENE 0 

BENZENE 0 

1.2-DIBROMOETIIANE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acquired Time inj Analyst 

8/3/99 9:52:00 PM OJP 

8/4/99 1:09:00 AM OJP 

8/4/99 1:47:00 AM OJP 

MSSpk MSDSpk MS MSD 
Amount Amount Result Result 
(ugIL) (ugIL) (ugIL) (ugIL) 

ISO ISO 130 128 

SO SO 44.6 44.2 

So SO 35.8 37.3 

SO SO 42.9 43.0 

SO SO 44.1 43.0 

SO SO 44.3 44.0 

SO SO 43.2 44.5 

RPD =[(ms res - msd res) I (ms res + msd res)/2] • 100 

Matrix Method 

AQ 8260_99 

AQ 8260_99 

AQ 8260_99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (%) (%) 

87 86 60-140 1.6 20 

89 88 60-140 0.90 20 

72 74 60-140 4.1 20 

86 86 60-140 0.23 ,n 
'v 

88 86 60-140 2.5 20 

88 88 60-140 0.68 20 

86 89 60-140 3.0 20 

• Out of Limits 1 

0000023 



August 27, 1999 

Mr. Paul Calligan 

Tetra Tech Nus 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

RE: Katahdin Lab Number: 

Project ID: 

Project Manager: 

Sample Receipt Date(s): 

Dear Mr. Calligan: 

WP3395 

CNC Charleston 

Ms. Andrea J.Colby 

7127/99 

Please find enclosed the following information: 

• Report of Analysis 

• Quality Control Data Summary 

• Chain of Custody 

• Confumation 

Should you have any questions or comments concerning this Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

Authorized Signature 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Tol, (207) 87,.,400 Fox, (207) ZZHJl29 

hnp:llkarahdi nlab .com 

210 WC:SC Road No. 5, Portsmouth, NH 03801 
Tel: (603) 431-5n7 Fax: (603) 436-3356 

nnnnnn'1 



Sample Receipt 

SDG NARRATIVE 
KA TAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on July 27, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3395 for a hardcopy due date of August 26, 1999. 

KATAHDIN 
Sample No. 
WP3395-l 
WP3395-2 
WP3395-3 
WP3395-4 
WP3395-5 
WP3395-6 
WP3395-7 
WP3395-8 
WP3395-9 
WP3395-10 
WP3395-11 
WP3395-l2 
WP3395-13 
WP3395-l4 
WP3395-15 
WP3395-l6 
WP3395-l7 

TfNUS 
Sample Identification 
l2TL0080l 
l2GLM040l 
l2GLM0401D 
l2GLM050l 
I 2GLM03 0 I 
l2GLM070l 
13GLM0201 
13GLM0201D 
13GLM0401 
29GLM0201 
29GLM0401 
29GLM0401D 
29GLM0501 
ZBROOlOI 
l2GLMOlOI 
l2GLM020l 
l2GLM060l 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organics Analysis 

Seventeen aqueous samples were received by the Katahdin Analytical Services, Inc. GCIMS 
laboratory on July 27, 1999 and were specified to be analyzed by USEPA method 8260B for the 
analytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
Td~ (207) 874-2400 Fax: (207) 775-4029 

htrp:llkarahdinlab.com 

210 West Road. No.5, Ponsmoutb, NH 03801 
m (603) 431-5m F"" (603) 436-3356 



Analyses for this workorder were perfonned on the 5972-M and 5973-U instruments. A 
VSTD050 (50 ppb standard) was used for the continuing calibration standard. Internal standard 
and surrogate compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was perfonned in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate was perfonned on any of the 
samples in this workorder. 

Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 10.4% 
and 15.0%, making the curves acceptable. 

Several manual integrations were perfonned due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst perfonning the integration. In addition, all "M" flags have been reviewed 
and approved by the GC/MS supervisor. Copies of each manuai integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organics Extraction and Analysis 

Sixteen aqueous samples were received by Katahdin Analytical Services laboratory on July 27, 
1999 for analysis in accordance with 8270C for a client specified PAH list of analytes. 

Extraction of the samples occurred following USEPA method 3510 on July 28,1999. A 
laboratory control spike/laboratory control spike dupiicate pair, consisting of ail P AH anaiytes 
spiked into organic free water, was extracted in the batch. 

The initial calibration curve analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 %. 

Method8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of tt'ie RSD values for all analytes in the calibration is less than Of equal to 20~~." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curve analyzed in this SDG, the average %RSD for alI analytes was 10.1 %, 
making the curve acceptable. 

340 County Road No.5 
P.O. Box 720, Westbrook, ME 04098 
To!, (207) 874·2400 fu, (207) 775-4029 

hnp:llkarahdilllab.com 
210 West Road No.5, Pornmouth. NH 03801 
Tel: (603) 431-5777 Fax: (603) 436-3356 

nooonn-:t 



Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

Wet Chemistry Analysis 

Samples for work order WP3395 were analyzed for nitrate and sulfate in accordance with 
"Methods for Chemical Analysis of Water and Wastes", EPA 600/4-79-020, 1979, Revised 
1983. No deviations were noted by the Wet Chemistry group. 

340 County Road No. 5 
P,O. Box 720. Westbrook, ME 04098 
To], (207) 874·2400 Ru" (207) 775·4029 

htrp:! Ikatahdinlab.com 

210Wcst Road No. S, Portsmouth. NH 03801 
Tel: (603) 431-Sm Fax: (603) 436-3356 

0000004 



KATAH~JANALYTICAL SERVICES,INC. 
SAMPLE RECEIPT CONDITION REPORT' 
TeJ. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: Te-\-Ro.. -r ee.h 

PROJECT: CAl e...-

YES 

1. CUSTODY SEALS PRESENT I INTACT? ~ 
Z:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 0 

NO EXCEPTIONS 

0 0 
~ 0 

( 
LAB (WORK OI'WER) # Wf 3335 

( \ 

PAGE: OF Y 
COOLER: _--'----->OF 4 
COC#: ____ ~=~--------------------------
SDG#.~ ______ ~ ______ ~ __ ~~ _______ ___ 

DATE/TIMERECEIVED: 1-2.]-~ Ql?50 
DELIVERED BY: ~ E ~ 
RECEIVED BY:. 3",,----,, 
LlMS ENTRY BY: Sp.-/ 
LlMS REVIEW BY I PM: , A? L.. 

COMMENTS RESOLUTION 

. 3. CHAIN OF CUSTODY' SIGNED BY CLIENT? S' 0 0 
4. CHAIN OF CUSTODY MA TCHE:, SAMPLES? 0 
5. TEMPERATURE BLANKS PRESENT? 8" 
6!!!JLES RECEIVED AT 4'~1- 2? .0 

C ICE PACKS PRESENT cr.)or N? 

~ 7. VOLATILES FREE OF HEADSP~,CE? 

8. TRIP BLANK PRESENT IN THIS COOLER B 
9. PROPER SAMPLE CONTAINERS AND VOLUME? 13 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? (2j 
11. SAMPLES PROPERLY PRESEFlVED("? G( 

, 
0 12. CORRECTIVE ACTION REPORT FILED? 

Gr"" 0 
0 0 
B" 0 

0 0 
0 0 
0 0 
0 0 
0 0 
Gl N/A 

;1)0 (Jolt. fi~ T~-6L"':Dit'OT 

TEMP BLANK TEMP ('C)= . .lI~,gJ...... __ 

COOLER TEMP ('C )= NA 

,.f'7[ a=--ti< '-f=«l ii'=< l &<. W ~ ....... "
wtts/u .. ;th.,{ +'-'''''f -Si~-s~ 
/N>o4- ... <?;:;::;:<4i( tJ VI - v 1 A u.-.. 6 c:. 
.;L...<...........{ 6d ... ·u-" -a ~.....,~ 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAGDOE AFCEE OTHER (STATE OF ORIGIN): 

g LOG -IN NOTES!": 1\ D \I D PI:> ~l!,. 1'2. C ... L.M 0"1,0 \ , ' 

g \ ?f\.f.\ bo-lrkkR "-""'-h 13G..LMDbl, 13l"LMot:lol, 2.'1 <'lM 0'50\ <.l.I2..i.~ b'(U)k (e.d",a. VOIL"Y1~a.V"-'1. 
(II 

'\ 

(1) Use this apace <and additional sheets jf necessary) to datumerlt samples that are received broken or comprc1mised, c.o-c discrepandes, radiation checks, residual chlorine check, results of pH 
checlc If required. II.ampl •• required pH adjustm.n~ record volume and typo 01 preservative added. 



KATAHDIN ANALYTICAL SERVICES,INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: T e.m ,"- I e. c~::, 

PROJECT: Ct--.lC- . 

YES NO 

1. CUSTODY SEALS PRESENT I INTACT? ~. 0 
i:CHAIN OF CUSTODY PRESENT II'l THIS COOLER? .--GY 

EXCEPTIONS 

0 
0 

LAB (WORK ORDER) # It>? 33'15 

PAGE: 2.-

COOLER: L 

OF i 
OF 'i 

COC# ______ ,~--------------------------
SDG# 
DATE~/=TI~M=E~R=E7CE=I~VE=D~:----~r~'k=~~~~1~~6~Rc-~~)----

DELIVERED BY:, f...Al;z; 
RECEIVED BY: Sse---
L1MS ENTRY BY: Q.,o-/ 
L1MS REVIEW BY I PM: ' If7 L 

COMMENTS RESOLUTION 

. 3. CHAIN OF CUSTODY' SIGNED BY CLIENT? B'" 0 0 

o 
o 
o 
o 
o 
~ 
~ 

4. CHAIN OF CUSTODY MATCHES SAMPLES? rr 0 0 
5. TEMPERATURE BLANKS PRESENT? ,~ 

(3'" 0 
69LES RECEIVED AT 4°S;::.2? 0 0 

CE 1 CE PACKS PRESENT CDor N? 

7. VOLATILES FREE OF HEADSPAGE? [3'" 0 0 

TEMP BLANK TEMP ('C)= 

COOLER TEMP ('C )= ---.S: . '5 NA 
(HECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

8. TRIP BLANK PRESENT IN THIS COOLER 0 (3' 0 
9. PROPER SAMPLE CONTAINERS AND VOLUME? B 0 0 
10, SAMPLES WITHIN HOLD TIME UPON RECEIPT? IB 0 0 
11, SAMPLES PROPERLY PRESERVED(1)? (3" 0 0 

, 
0 c{ 12. CORRECTIVE ACTION REPORT FILED? N/A 

~1:3,~~:=~YT~ICAL~~P~R~O~G~RAM:=S~(C~IR;G~L~E~O:N~E~)~C~O=M=M~ER~C~IA=L~_~C~LP~~~~RA~P~~~N~F~E;SC~~A~C~O~E~A~F.~C~EE~_O~T~H~E~R~(S~T~A~T~E~O~F;(:)~R~IG:IN~).~· ========================~ 
LOG - IN NOTES(1): 

'\ 

(1) U .. this Ipt Pd additional sheets if necessary) to document samples that are received broken npmmised, CO-C discrepancies, lradiation checks, residual chlorine check, resulh. ~H 
check W .. q~. .'if .ample, required pH adjusment, record v<,lume and type of prelOrvative added, 



KATAH~ .. ~NALYTIGAL SERVICES, INC, 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874·2400 
Fax (207) 775-4029 

CLIENT: :r <2..-n"c.. T .es.b. 

PROJECT: Cc t>.Ic..,... 

YES 

1. CUSTODY SEALS PRESENT /INTACT? Er 
2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? c:r 

. 3. CHAIN OF CUSTODY'SIGNED ElY CLIENT? B 
4. CHAIN OF CUSTODY MATCHES SAMPLES? g' 
5. TEMPERATURE BLANKS PRESENT? Gr-
6. SAMPLES RECEIVED AT 4'~' 2? ,ut 
~ ICE PACKS PRESENT d:x>r N? 

(3'" 7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS GOOLER 0 
9. PROPER SAMPLE CONTAINERS AND VOLUME? /jJ 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? G 
11. SAMPLES PROPERLY PRESER.VEDI"? (3' 

, 
0 12. CORRECTIVE ACTION REPORT FILED? 

( 

NO EXCEPTIONS 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
EJ 0 
0 0 
0 0 

~ 0 
N/A 

( 
LAB (WORK ORDER) # l.Jf 331 s= 
PAGE: 3 OF tj 

COOLER: .3 OF L{ 

COC# _____ =~------------------.-------
SDG# 
DATE'~/~T~IM~E~R=E~C=EI~V=ED~:----~-r~'c~~-~~9--'~O~~7Sl2-----

DELIVERED BY: Fe dE" 
RECEIVED BY:. S-
LIMS ENTRY BY: Sk-:--
LlMS REVIEW ElY I PM: , ztz c... 

COMMENTS 

TEMP BLANK TEMP ('C)= ~,"-~ "",.0 ........ _ 

COOLER TEMP ('C )= NA 

RESOLUTION 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~'S)ACOE AFCEE OTHER (STATE OF ()RIGIN): 

o g I LOG· IN NOTES": 
o 
o 
U1 
-oj 

'\ 

(1) U .. thislpace (and additional sheets it necessary) to documarnt samples that are received broken or compromised, c.o-c discrepancies. radiation checks, residual chlorine check, results of pH 
c:/Ieck It required. If .ample. req",irod pH adjustment, record vollume and type of pre.ervaWe added. 



KATAHDIN ANALYTIC)!IL SERVICES, INC, 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: T eke, \ Q c:-h , 

PROJECT: c: I~ c...... 

1. CUSTODY SEALS PRESENT 1 INTACT? 

2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

. 3. CHAIN OF CUSTODY' SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES :,AMPLES? 

5. TEMPERATURE BLANKS PRESEINT? 

6. SAMPLES RECEIVED AT 4°C +1- 27 
®ICE PACKS PRESENT 01r N7 

7. VOLATILES FREE OF HEADSPAGE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVEDI')? 

YES NO 

c::r 0 
0 E( 

G:r 0 
0 0 
B" 0 

,0" 0 

u;r 0 
o Gr 
ua-- 0 
(i;t- 0 
Gr" 0 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 

12_ CORRECTIVE ACTION REPORT FILED? 0 c;;r- NIA 

LAB (WORK ORDER) # Ide 3'1'15 

PAGE: L\ OF Y 
COOLER: 4. OF __ <....\2--___ ~-_ 

COC# 
SDG#--------==--------------------.------

DATE I TIME RECEIVED: :+ -L +'1 'l 08'$0 
DELIVERED BY:_ Ful k x 
RECEIVED BY: S~ 

LlMS ENTRY BY: V--:-:-' 
LlMS REVIEW B~' I PM: , It7 L 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ('C)= 2=-_ '...:.1-__ 

COOLER TEMP ('C )= NA 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

',,3~-~ANA~L~TI~I~CA~L~P~R~O~G~RAM~S~(~C~IR~C~LE~ON:E~)~C~O=M=M~E~RC~~~L:__~CL~P~~~~RA=:P~~~N~F~E~SC~~A~C~OE~~A~FI:~~E=E~~O~TH~E~R~(S:T~A~TE~OF~O~:'R~IG~I:N~):============~===========; 
or 
o 
o LOG - IN NOTES'): 
o 
o 
U1 
()O 

"\ 

I') U .. this lpa(\d addiUonal sheels if necessary) to document samples that are received broken· ,promised, C-O-C discrepancies, 'idiltion checks, residual chlorine check, re.ulil. .1 
check W"'lui. ff IImple. required pH adjustment, record volume Ind typo of preHrvl"'" added. 



Katahdin 
" \ II I' \ I I I \ 

A'-i i. T 1-1 - ';J. 1 
'~', Ie" 

Purchase Order # 

Bill (Hdifferent than above) 

~Counly _ No: 5 
P.O. Box 720 ' 
"W-'ME040!!8 

'1O!i (1ffl874'2400 
FaX: (207) '775-4029 

Aue·H 

Contact '. 

Proi_Name I No. 

Address 

REMARKS:-: ________ -'-~ ______ _'__ 

o CLIENT 

AIRBILL NO:----i!.L~~fl::A~1:S~~~~f=-~-----

TEMP"C . 

)RMSOURGEINC.'':-~'It {2(l7)782-3311 
)RM'~ 

~-" ~. 

. CHAIN of CUSTODY 

PLEASE PRINT IN PEN Page __ of_ 

Phone # Fax # 

(tt{3)oc-"-'~-'I ~S-( 

State [, • C Zip Code ~ q<J!, ,~ 
Katahdin Quote # 

Relinquished ay:.(Signature) 

S"t .... 
Re ;;quished By: (Signature) 



"' .. 'U.lUUJ.Ll'I Al'IALI·!·.LCAL I:;l!;KVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION . Page 1 

ORDER NO WP-3395 Project Manager: Andrea J .. Colby 
ORDER DATE: 07/27/')5" 

PHONE: 850/385-9£ J 
F1LX: 850/385-98en.:r' 

DUE: 26 AUG 
FAC.ID: CNC CHARLESTON 

REPORT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC.. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR .. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

SAMPLED BY: J .. HILL, J .. ALEXANDER DELIVERED BY: FEDEX DISPOSE: AFTER 26 AUG 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WP3395-1 12TL00801 

2 

n"RTERMIN.Ln;LTION 
Volatile Organics by 8260B 

LOG NUMBER SAMPLE DESCRIPTION 
WP3395-2 12GLM0401 
WP3395-3 12GLM040lD 
WP3395-4 
WP3395-5 
WP3395-6 
WP3395-7 
WP3395-8 
WP3395-9 
WP3395-10 
WP3395-11 
WP3395-12 
WP3395-13 
WP3395-14 

12GLM0501 

12GLM0701 
13GLM0201 
13GLM0201D 
13GLM0401 
29GLM0201 
29GLM0401 
29GLM0401D 
29GLM0501 
ZBRL00101 

DETERMINATION 
volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 

TOTALS 

SAMPLED DATE/TIME RECEIVED MATRIX 
24 JUL 0730 27 JUL AQ 

METHOD OTY 
SW8260 1 

SAMPLED DATE/TIME 
24 JUL 1005 
24 JUL 1005 
24 JUL 1008 
24 JUL 1014 
24 JUL 1223 
24 JUL 1521 
24 JUL 1521 
24 JUL 1510 
26 JUL 1105 
26 JUL 1125 
26 JUL 1125 
26 JUL 1130 
26 JUL 1450 

METHOD 
SW8260 
EPA 8270 

OTY 
13 
13 

13 

PRICE AMOUNT 
75 .. 00 75 .. 00 

RECEIVED MATRIX 
27 JUL AQ 

PRICE AMOUNT 
75 .. 00 975 .. 00 

1":11:: f"I" .,r ...... ,..." 
..... .Lo ...... vu .LO"::;:;:J.UU 

200 .. 00 2600 .. 00 

LABORATORY ORDER CONTINUED ON PAGE 2 



KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 2 

ORDER NO WP-3395 

RJ ~T TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/27/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 26 AUG 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: J. HILL, J. ALEXANDER DELIVERED BY: FEDEX DISPOSE: AFTER 26 AUG 

3 
LOG NUMBER 
WP3395-15 
WP3395-16 
WP3395-17 

SAMPLE DESCRIPTION 
12GLM0101 
12GLM0201 
12GLM0601 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 
Nitrogen, Nitrate (as N) 
Sulfate (as S04) 
GC Subcontract 

TOTALS 

~ NOTE: QC-IV NFESC 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA 15220 
REPORT & DISK 

H",''''ICE: With Report -AJC/BKR 

SAMPLED DATE/TIME 
25 JUL 1205 
25 JUL 1210 
25 J[JL 1215 

METHOD OTY 
SW8260 3 
EPA 8270 3 
E300 3 
E300 3 

3 

3 

RECEIVED MATRIX 
27 JUL AQ 

PRICE AMOUNT 
75.00 225.00 

125.00 375.00 
30.00 90.00 

0.00 0.00 
95.00 285.00 

325.00 975.00 

TOTAL ORDER AMOUNT $3,650.00 
This is NOT an Invoice 

07-27Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 

000001;1 
ill I ,,-:l ~I (7", 



Client: Paul Calligan 

Tetra Tech NUS 

1401 OVen Park Dr. 

Sufte 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

29GLM0201 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZOIAIANTHRACENE 

CHRYSENE 

BENZOIBIFLUORANTHENE 

BENZO(K]FLUORANTHENE 

BENZO(AIPYRENE 

INDENO(1 ,2,3-CDIPYR ENE 

DIBENZ/A,H]ANTHRACENE 

BENZO(G,H,I]PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

POND.: 

Project: 

% Solids: 

Method: 

WP3395-1 0 

WP3395 

8126/99 

N7912·P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/6/99 

Matrix Sampled Date Rec'd Date Ext. Date E.t'd By Ext. Method Analyst 

AQ 7/28/99 7127/99 7126/99 DS EPA 3510 KRT 

Samnl. ---_ ..... - Method 

Result Units OF PQL PQL 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 UgiL 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

52 % 1.0 

54 % 1.0 

86 % 1.0 

Page 1 of 1 

ooooo~~ 

"' 



!~hdill 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Parr< Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

29GLM0201 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DI8ROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

lLUENE-D8 

.... o'-BROMOFLUOROBENZENE 

.port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo_: 

Project: 
% Solids: 

Method: 

WP3395-10 

WP3395 
8;26;99 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 8/2/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext, Method Analyst 

AQ 7/26/99 7/27/99 8/2199 KMC 5030 KMC 

Sample Method 

ResuH Units DF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

112 % 1.0 

109 % 1.0 

114 % 1.0 

94 % 1.0 

Page 1 of 1 
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t~hdil1 
\ ,\ ,I I, .\ I ,j I~ I. I " 

Client: Paul Calligan 

Tetra Tech NUS 
1 An4 '"' ...... c_"" n. , ........ , ........ ". a,'" VI. 

Su~e 102 

Tallaha ..... FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29GLM0401 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A)ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[KJFLUORANTHENE 

BENZOfA]PYRENE 

INDENO[l.2.3-CD]PYR ENE 

DIBENZ[A.H)ANTHRACENE 

BENZO[G.H.I]PERYLENE 

NITROBENZENE-DS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3395-11 

WP3395 

8126199 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/6199 

Matrix Sampled Date Rec'd Date Ext. Date Exfd By Ext. Method Analyst 

AQ 7/28/99 7127/99 7/28/99 DS EPA 3510 KRT 

Sample Method 

Result Units DF POL POL 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 Ug/l 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 Ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

49 % 1.0 

51 % 1.0 

78 % 1.0 

Page 1 of 1 
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!~alldin 
\' .. \1,11\ II '11(\ I I 

"':lient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Par'I< Dr. 

Sune 102 

Tallahassee. FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29GLM0401 

Compound 

BENZENE 

TOLUENE 

1.2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFlUOROMETHANi: 

'.2-DICHLOROETHANE-D4 

)LUENE-DB 

""'j5-BROMOFLUOROBENZENE 

.• eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3395-11 

WP3395 

BI26I99 

N7912-P99264 

CTO#6B 

N/A 

SWB260 

Date Analyzed: 812199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7/26/99 7127199 8/2199 KMC 5030 KMC 

Sample Method 

Result Units OF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 

111 % 1.0 

113 % 1.0 

115 % 1.0 

95 % 1.0 

Page 1 of 1 

0000025 



!vv\!:~i~ahd til 
\', \ I , I j, \ 1 'I!!, , I , 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29GLM0401D 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INOENO[1,2,3-CO]PYRENE 

OIBENZjA,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANAL YTlCAL RESULTS 

Lab Number: 

SOG: 

Report Dale: 

PONo.: 

Project: 

% Solids: 

Melhod: 

WP3395-12 

WP3395 

8126/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Dale Analyzed: 816/99 

Matrix Sampled Dale Rec'd Date Ext. Date Exl'd By Ext. Melhod Analyst 

AQ 7126/99 7127/99 7128199 OS EPA 3510 KRT 

Sample Melhod 
Result Units OF PQl PQL 

<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
47 % 1.0 

49 % 1.0 

76 % 1.0 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~el02 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

29GLM04010 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYlBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

ILUENE-D8 

I'-BROMOFLUOROBENZENE 

.port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP3395-12 

WP3395 

St26i99 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 8/2J99 

Matrix Sampled Date Roc'd Date Ext,Date Ext'd By Ext, Method Analyst 

AQ 7126199 7127/99 8/2J99 KMC 5030 KMC 

Sample Method 

Result Units OF PQl PQL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugIL 1.0 5 5 

116 % 1.0 

115 % 1.0 

112 % 1.0 

92 % 1.0 

Pagel of 1 

0000027 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Par'!\: Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

29GLM0501 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A)ANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INOENO[1,2,3-COjPYRENE 

OlBENZ[A,H)ANTHRACENE 

BENZO[G,H,IJPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3395-13 

WP3395 

8126199 
N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 8/6J99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7126199 7127199 7/28199 OS EPA 3510 KRT 

Sample Method 

Result Units OF PQL PQL 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 Ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 Ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 Ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

44 % 1.0 

48 % 1.0 

78 % 1.0 

Page 1 of 1 
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lilient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~. 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

29GLM0501 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

'.2-DICHLOROETHANE-D4 

LUENE-D8 
. "f'-.BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3395-13 

WP3395 

8t26;99 

N7912-P99264 

CTO#68 

NfA 

SW8260 

Oat. Analyzed: 7/31/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7128/99 7127/99 7/31/99 JSS 5030 JSS 

Sample Method 

ResuH Units OF POL PQL 

<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugJL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
98 'II> 1.0 

105 'II> 1.0 

103 'II> 1.0 

101 'II> 1.0 

Page 1 of 1 
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4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: Katahdin Analytical Services SDG No.: WP3395 
SBLK;072899 

Lab File ID: Z1645 Lab Sample ID: SBLK;072899 

Instrument ID: 5972-Z Date Extracted: 7/28/99 

GC Column: RTX-624 10: 0.18 (mm) Date Analyzed: 08/05/99 

Matrix: (soillwater) WATER Time Analyzed: 13:28 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSO'S 

Ciieni Lab Lab Date Time 
SamplelD SamplelD Data File Injected Injected 

lCS;072899 lCS;072899 ZI646 815199 2:16:00 PM 

lCSD;072899 lCSD;072899 ZI647 8/5199 3:03:00 PM 

12GlM0401 WP3395-2 Z1651 815199 6:09:00 PM 

12GlM0401D WP3395-3 Z1652 815199 6:56:00 PM 

12GLM0501 WP3395-4 ZI653 815199 7:43:00 PM 

12GlM0301 WP3395-5 ZI656 8J6I99 11 :14:00 AM 
12GlM0701 WP3395-6 ZI657 8/6199 12:00:00 PM 

13GLM0201 WP3395-7 Z1656 8/6199 12:45:00 PM 

13GLM0201D WP3395-6 ZI659 8/6199 1:32:00 PM 

29GLM0201 WP3395-1 0 ZI661 8/6/99 3:04:00 PM 
29GlM0401 WP3395-11 ZI662 8J6I99 3:51:00 PM 

29GlM0401D WP3395-12 ZI663 8/6199 4:38:00 PM 
29GlM0501 WP3395-13 ZI664 8/6199 5:25:00 PM 

ZBRlool01 WP3395-14 Z1665 8J6I99 6:13:00 PM 

12GlM0101 WP3395-15 ZI666 8J6I99 7:00:00 PM 

12GlM0201 WP3395-16 ZI667 8/6199 7:47:00 PM 

12GlM0601 WP3395-17 ZI666 8/6199 8:35:00 PM 
13GLM0401 WP3395-9 Z1676 8/9/99 1:57:00 PM 

FORM IVSV Page 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Or. 

sun. t02 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

SBLK;072899 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

eYRENE 

NZO[AjANTHRACENE 

~RYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INDENO[I,2,3-COjPYRENE 

OIBENZ[A,HlANTHRACENE 

BENZO[G,H,IIPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-014 

,>Or! Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PONo,: 

Project: 

% Solids: 

Method: 

SBLK;072899 

WP3395 

6i26i99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 6/5199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd8y Ext, Method Analyst 

AQ 7126/99 OS EPA 3510 KRT 

Sample Method 

Result Units OF PQL PQL 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 
<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

60 % 1.0 

57 % 1.0 

78 % 1.0 

Page 1 of 1 
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Katahdin Analytical Services 

LCS/LCSD Report 

Sample File Name Date Acquired Time inj Analyst Matrix Method 

LCS;072899 ZI646 8/5199 14:16 KRT AQ 8270 

LCSD;072899 Z1647 8/5199 15:03 KRT AQ 8270 

SpkAmt LCS Result LCSD Result LCS Rec LCSD Rec Rec. Limits RPD RPD Limit 
Compound Name ugIL ugIL ug/L (%) (%) (%) (%) (%) 

2-METHYLNAPHTHALENE so 22.6 33.5 *45 *67 70-130 *39 30 

ACENAPHTHENE so 26.3 35.2 *53 70 70-130 28 30 

AChNAl'HTHYLhNE so 26.1 35.3 *52 71 70-130 *31 30 

ANTHRACENE so 33.7 40.7 *67 81 70-130 19 30 

BENZO[AIANTHRACENE so 29.7 36.7 *59 73 70-130 21 30 

BENZO[AIPYRENE so 29.7 35.9 *59 72 70-130 20 30 

BENZOIB)FLUORANTHENE so 27.0 34.3 *54 *69 70-130 24 30 

BENZO[G,ILI]PERYLENE so 28.2 31.5 *56 *63 70-130 12 30 

BENZO[K]FLUORANTHENE so 35.4 42.8 71 86 70-130 19 30 

CHRYSENE so 32.2 37.6 *64 75 70-130 16 30 

DmENZ[A,H]ANTHRACENE so 26.6 30.0 *53 *60 70-130 12 30 

t'LUuRAN1HENE so 32.0 37.4 *64 75 70-130 16 30 

FLUORENE so 27.3 34.0 *55 *68 70-130 21 30 .' 

lNDENO[I.2,3-CD]PYRENE so 24.7 25.8 *49 *52 70-130 5.9 30 

NAPHTHALENE so 21.9 33.3 *44 *67 70-130 *41 30 

PHENANTHRENE so 30.6 38.3 *61 77 70-130 23 30 

PYRENE 50 31.7 41.2 *63 82 70-130 26 30 

RPD = (lcs rec -Icsd rec) /[(Icsd rec +Icsd rec)/2)· 100 • Out of Limits 1 

0000045 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKS02A 
Lab Name: Katahdin Analytical Services SDG No.: WP3395 

Lab File ID: S5770 Lab Sample ID: VBLKS02A 

Date Analyzed: 08/02199 Time Analyzed: 9:50 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-S 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
SamplelD SamplelD Data File Injected Injected 

LCSS02A LCSS02A S5769 8I2J99 9:02:00 AM 

13GLM0401 WP3395-9 55n1 8I2J99 10:45:00 AM 

29GLM0201 WP3395-1 0 5m2 8/2199 11:22:00 AM 

29GLM0401 WP3395-11 55773 8/2199 12:00:00 PM 

29GLM0401D WP3395-12 S5n4 8/2/99 12:37:00 PM 

FORM IVVOA Page 1 
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!'vV\~~ahdill 
,," \ I , I 1, ~ t ,Ill' I , 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Parr\: Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKS02A 

Compound 

BENZENE 

TOLUENE 

1,2-DlBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DiBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PO No. : 

Project: 

% Solids: 

Method: 

VBLKS02A 

WP3395 

8/26199 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 812199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 812199 KMC 5030 KMC 

Sample Method 

Resutt Unfts OF PQL PQL 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

104 % 1.0 

102 % 1.0 

112 % 1.0 

98 % 1.0 

Page 1 of 1 
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Lab File: S5769 

Analyst: KMC 

Compound Name 
1,2-DIBROMOETHANE 

BENZENE 

ETIlYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSS02A 

Time Injected 9:02:00 AM 

SpikeAmt 
(ucIL) 

50 

50 

50 

50 

50 

50 

150 

Result 
("IlL) 

48.4 

50.6 

59.4 

52.3 

62.6 

54.4 

186 

Date Run: 8/2/99 

Matrix: AQ 

Rec(%) 
97 

101 

119 

104 

125 

109 

124 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

J 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKU31A 
Lab Name: Katahdin Analytical Services SDG No.: WP3395 

Lab File ID: U0270 Lab Sample ID: VBLKU31A 

Date Analyzed: 07/31/99 Time Analyzed: 9:57 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5973-U 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

Client Lab Lab Date Time 
Sample 10 Sample 10 Date. File Injected lfijected 

LCSU31A LCSU31A U0269 7/31/99 9:21:00 AM 

29GLM0501 WP339S-13 U0279 7/31/99 3:25:00 PM 

ZBRLool0l WP3395-14 U0280 7/31/99 4:00:00 PM 

12GLM010l WP339S-15 U0281 7/31/99 4:36:00 PM 

12GLM0201 WP339S-16 U0282 7131/99 5:11:00 PM 

12GLM0601 WP339S-17 U0283 7/31/99 5:46:00 PM 

FORMIVVOA Page 1 
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!~ill 
\'.U,II< H >/111/ I, 

':lient: Paul Calligan 

Telra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKU31A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 
ETHYLBENZENE 

NAPHTHALENE 

MTBE 
TOTAL XYLENES 
DlBROMOFLUOROMETHANE 

'2-DICHLOROETHANE-D4 

LUENE-D8 
~'I'-l!ROMOFLUOROBENZENE 

_port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Melhod: 

VBLKU31A 

WP3395 

8/26199 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Dale Analyzed: 7/31/99 

Matrix Sampled Date Rec'd Dale Ext. Dale Ext'd By Ext. Melhod Analyst 

AQ 7/31/99 JSS 5030 JSS 

Sample Melhod 

ResuH UnRs OF PQL PQL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 

<5 ugIL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 

98 % 1.0 

100 % 1.0 

101 % 1.0 

99 % 1.0 

Page 1 of 1 
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Lab File: U0269 

Analyst: JSS 

Compound Name 
1.2-DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recoverj Sheet 

Sample ID: LCSU31A 

Time Injected 9:21:00 AM 

SpikeAmt 
(ugIL) 

50 

50 

50 

50 

50 

50 

150 

Result 
(ugIL) 

47.1 

50.1 

50.6 

45.5 

40.3 

48.8 

143 

Date Run: 7/31/99 

Matrix:AQ 

Rec (%) 
94 

100 

101 

91 

80 

98 

95 

• Out of Limits 

Limits (%) 
6()'140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 
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ENSR Consulting and Engineering 
Air Taxies Specialty Laboratory 

DATE: 

TO: 

Re: 

ENSR 
Air Toxics Specially Laboratory 

42 Nagog Park 

August 26, 1999 

Andrea Colby 
Katahdin Analytical 

Acton. MA 01720 

340 County Road NO.5 
P.O. Box 720 
Westbrook, ME 04098 

Organic Analyses of Aqueous Samples by Gas Chromatography Flame 
Ionization Detection (GC/FID) 

PROJECT #: 860; -008-200 

LAB ID#: 990123 

ANALYTICAL PROCEDURE: 

Three (3) aqueous samples were analyzed under the guidelines of EPA 
SW846 Method 3810. 

A Hewlett Packard 5890 series II gas chromatograph (GC) equipped with 
a Hewlett Packard flame ionization detector (FID) was used for the 
analysis. A 1 .0 mL heads pace aliquot of each sample was injected into 
.LL._ .... _1 .. __ $. ................. 1 ...... : .... TI-. ....................... : ... ;" .......... ,.,I: ... ; ... n~ ,...f ... h ..... ~,.../~ln ~ .. o. li~"'o.rI 
lilt:: \..tUIUIIIII lUI ClIIClly~I~. lilt::: UtJvlCIlIII~ LoVIIUHIU • .-, VI Lllv .....,\.J/I "J ~Iv II.,;tL'VU 

in Table 1. A five point calibration was performed for the target analytes 
(methane, ethane, and ethylene). 

No problems occurred during sample receipt or log-in. 



ENSR Consulting and Engineering 
Air Taxies Specialty Laboratory 

QUALITY CONTROL: 

1. A laboratory blank was analyzed daily in the same manner as the 
samples. Target analytes were not detected in the blank. 

2. A Matrix Spike/MSD was performed on the following sample: 
WP3417-7 

All recoveries were within QC limits. 

Date Samples Received by the Laboratory: 7/28/99 

Date Analysis Started: 8/4/99 

C:IMy Documentslkatrpt10.doc 

2 



I 

r 

SAMPLE LOG-IN & RECEIPT CHECKLIST 

ClienUProj #:-f'>K=d±zch~' :..::::....:..;.cl:........:.....(·(J_, --,,--vG_' _p .=3--'4-u....11...L...----//_?:b..::..::....:U=_· I_-COS=-.:· -=-_.....:::~:::...()_\J_ 
I ...... ~ Proj Mgr:,_..t....!v-,-I\_, .:...J\I"TZG_u.-'I-·~'--------

Inspected & Logged in bY:--fA-\-LM ......... CtC=::;;:;:;l[):....uH_.--'-_ 

I 
I 
I 
i 
I 
I 

, Lab Pool #: CfI 0 \ 2.3 
Date Time: ::;-Id-ql~q lOIS 

. Number of.: 
Sample. Matrix Samples. 

3 

Analysis 
Requested 

'Anatyzeby!Slorage .. ' : 
(date.)L.ocation .' 

, ------- --------------------------------------------~------~ 

Circir tht, appropriat~1_e_~.P.1I~~:-

I "-.~ 1) 9d Hand delivered • 

I 2) CDC p8 I not present on receipt 

3) CDC Tape 6t I not present on shipping container 

.-

4) Samples broken I 9 on receipt 

5) Samples ambient I c~ on receipt /efnp b \LU1.k. ;:: c:t G 

6) Samples preserved GctIY I incorrectly I none recommended 

7) Received ~ outside holding time 

8) CDC tapes present! not present on samples 

9) Discrepancies / NO discrepancies noted between COCs and samples 

Additional Comments: 3 00fu I~~ ,0Lfvlp~ 
Ard.rft{. Co t 0vf 

0077 



Katahdin 
\ '. \ I' I I ( II ~ I I, \ I ( I , 

340 County Road No.5 
P.O. Box 720 
Westbrook. ME 04098 

Tel: (207) 874-2400 
Fax: 

CHAIN of CUSTODY 
,- -.,~. 

, " , .. - PLEASE PRINT IN PEN P ge a 

Client k "~\ "St (: Phone # Fax # 

. ./:,,: ' -;-:.~ f-r .L) I r,._ ./\f'" i...\ l '-\ n c '/~l ',-' . {" ( lKi:-_ :"'_ ~~\~~~tL'lt J] {(,I d <1 ( ) ( ) I - _,. _, _'~ 

Address .,"',: ",.;: .. .,l\<c /\?~;;,j~' City 
; 

State Zip Code 

Purchase Order # Proj. Name I No. Katahdin Quote # 

Bill (if different than above) Address 

of 

-

Sampler (Print I Sign) 

~ LAB USE ONLY I WORK ORDER #: 
. -

KATAHDIN PROJECT MANAGER 

~:i.-' /5', ;-0 p-' /--J .c:- /~::. REMARKS: ; 
. I ':'iJ \J..: SHIPPING INFO: /~ FED EX o UPS o CLIENT .' <: 

AIRBILl NO: ..:!;: tl 
tEi TEMP BLANK 

....... : ,J..::" 

TEMpoC o INTACT o NOT INTACT "'B" \--
;\:: ',') 

Date/Time No. of I~ , " 

* Sample Description Matrix : , 
CQII'd Cntrs. 

: :. '. ' ,1) 

!Vi}):'':>ji;--! "j; i I/O{O AQ ;2 

-- X :··rCi:. '.;.~ ; 

., 
-L- //i)/() i X .. .J . 

---7 \ V III)§'5 / \V j( .' 'j 
" I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I j i i I I I I I t 

'" ., , .--~~- / 

- rj'/: -~>} g :'0\)-<"-r ';'" -" : /\ ! ;z::- z< /~ . 
~,,-)i1~::.. ' / ~ .r f5J;;:{ j:: /J. ("; !;,/,;-7 . -, " __ i 

v v ,v 

Relinguished By: (Signature) Date I Time 

'''7~/'';: ''<.J\ ..... ;-:',,'-'1'1 /"'"/ 
Received By: (Signature) Relinquished By: (Signature) Date I Time 

:' .. /_/... L" \ --r--' __ ,_ ~ 

RelinquisheifB\t:(Signature) Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time 

t t 

"C?' --, c e- -L __ ) --°1 
R~ved By: (SiQl1: 

>gy /~){_.x / .: .. ~~ ___ ' .-~ 

J~SOUACE INC. 11' (207) 782·3311 
)RM , CHN-OF-CSTDY 

FILE COpy 

-



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR ____ Contract: ____ _ WP34 17 -11.!::LL __ 
Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: 990123-1 

Sample wi 1 vol: __ 32.5 ml ___ (g/ml) Lab File ID: 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L_ Q 

174-82-8 Methane 5.2 U 
74-85-1 Ethene 9.0 U 

174-84-0 Ethane 9.6 U 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO . 

Lab Name: ENSR _____ Contract: ____ _ . WP34i7-2(H) 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: 990123-2 

Sample wt I vol: __ 32.5 ml ___ (g/ml) Lab File ID: 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: _______ _ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

1_- ___ 
Meihane 5.2 U f4-/lL-/l 

74-85-1 Ethene 9.0 U 
74-84-0 Ethane 9.6 U 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP3417 -7(C) 
.~-

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample 10: 990123-3 

Sample wt 1 vol: __ 32.5 ml ___ (g/ml) Lab File 10: _KTH_030 ___ _ 

Level: (Iow/med) ___ low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: __ NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~g/L or PPMv) _ ~g/L _ Q 

174-82-8 Methane 5.2 U 
7A_RI;_1 Ethene 9.0 U 

174-84-0 Ethane 9.6 " u 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: _____ _ 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soii/water) __ water __ _ Lab Sample 10: MB990123 

Sample w11 vol: __ 32.5 ml ___ (g/ml) Lab File 10: _KTH_026 ___ _ 

Level: (Iow/med) low __ _ Date Received:_NA ___ _ 

% Moisture: NA ___ _ Date Analyzed:_8/4/99 ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" Dilution Factor: __ 

Soil Extract Volume: __ NA __ ([.JI) Soil Aliquot Volume: __ NA __ ([.JI) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ([.Jg/L or PPMv) _ [.Jg/L_ Q 

I ~4-82-8 Methane 52 " u 

174-85-1 Ethene 9.0 U 
74-84-0 Ethane 9.6 U 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR Contiact: LCS01 -------- ----------
Lab Code: ______ _ Case No.: _____ SAS NO.: _____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ 

Sample w1 / vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

Methane 
Ethene 
Ethane 

1/16" 

Lab Sample 10: LCS990123 

Lab File 10: _KTH_027 ___ __ 

Date Received:_NA ___ _ 

Date Analyzed:_8/4/99 ___ _ 

Dilution Factor: __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L _ 

38 
66 
70 

Q 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contiact: _____ _ 't\ID'JA -17 7//\ Hdle 
VVI V""'tI'-'\r'\jIVlv 

Lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ Lab Sample ID: 990123-3 MS 

Sample wt I vol: __ 32.5 ml __ (glml) Lab File ID: _KTH_031 ___ _ 

Level: (Iow/med) low __ _ Date Received:_7/29/99 ___ _ 

% Moisture: NA ___ _ Date Analyzed:_B/4199 ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" Dilution Factor: 

Soil Extract Volume: __ NA __ (~I) Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~glL or PPMv) _ ~g/L_ Q 

1 74-B2-8 Methane 370 
1 74-B5-1 Ethene 620 
74-B4-0 Ethane 690 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR Contract: \AlP~417-7(R' MSn ------- ------ ... _ .... ,-, ... _-

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt 1 vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 OD: 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

Methane 
Ethene 
Ethane 

1/16" 

Lab Sample ID: 990123-3 MSD 

Lab File ID: _KTH_032 ___ _ 

Date Received: __ 7/29/99 ___ _ 

Date Analyzed: __ 8/4/99 ___ _ 

Dilution Factor: __ 1 ____ __ 

Soil Aliquot Volume: __ NA __ (~I) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ ~g/L_ 

280 
480 
530 

Q 



4 
METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lab Name: ENSR ____ _ Contract: ____ _ VBLK01 

Lab Code: ____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ___ _ 

Lab File ID: _KTH_026 ___ _ Lab Sample I MB990123 

Instrument ID: HPGC#3, ___ _ Date Analyzed:_8/4/99 __ 

Matrix: (soil/water) __ water __ Level: (Iow/med) ___ low __ _ 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES; MS AND MSD 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

EPA 
SAMPLE NO. 

LCS01 

WP3417-1 (H) 

WP3417-2(H) 

WP3417-7(C) 

WP3417-7(A) MS 

WP3417-7(B) MSD 

LAB LAB DATE 
SAMPLE ID FILE ID ANALYZED 

LCS990123 KIH u;u 08/04/99 

990123-1 KTH 028 08/04/99 

990123-2 KTH 029 08/04/99 

990123-3 KTH 030 08/04/99 

990123-3 MS KTH 031 08/04/99 

990123-3 MSD KTH 032 08/04/99 

~: rl --------r--------r----------+----~ 
COMMENTS: 



3 
LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: ENSR _____ _ Contract: _______ _ 

Lab Code: _____ Case NO.: _____ SAS NO.: ____ SDG NO.: ____ _ 

Laboratory Control Sample No: ___ LCS01 ________ _ 

• 

SPIKE LCS LCS QC 
ADDED CONCENTRATION % LIMITS 

COMPOUND (ua/L) (ua/L) REC # REC. 

Methane 41.03 38.28 93% 50 - 150 
Ethene 71.04 65.55 92% 50 - 150 
Ethane 77.69 70.18 90% 50 - 150 

* - Values outside of QC limits. 



3 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: ENSR _____ _ Contract: _______ _ 

Lab Code: _______ Case NO.: __ ~_~ SAS NO.: ____ SDG NO.: ____ _ 

Matrix Spike - EPA Sample NO.: _WP3417-7 ____ _ 

SPIKE SAMPLE MS MS QC 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (UQ/L) (UQ/L) (UQ/L) REC # REC. 

Methane 410.3 0 371.8 91% 50-150 
Ethene 710.4 0 624.4 88% 50-150 
Ethane 777.0 0 689.1 89% 50-150 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (UQ/L) (UQ/L) REC # RPD # RPD REC. 
Methane 410.3 283.9 69% 27% 50 50-150 
Ethene 710.4 484.5 68% 25% 50 50-150 
Ethane 777.0 530.4 68% 26% 50 50-150 

Spike recovery: __ 0 out of __ 6 _ outside limits. 
RPD: 0 out of _ 3 __ outside limits. 

Comments: 



APPENDIX E 

BORING LOG OF MONITORING WELL USED IN 

AQUIFER CHARACTERIZATION EVALUATION 



EnSafe/Allen [; Hoshall Monitoring Well NBCC047006 

--,1-=.,... -:-. -:-:--.c"....-:-:.k~"'~c:---·-:~:::--.,..·--:,---------I-......,C:-oor......,~-.--Ie-s·-.. 2::-::"::::15::::1B4~.~71~E.:-, 3::-:77.::'2::"4~a:-.48=N:--------i"'rOleCl.: ~one ~ /w::.:rV"", oase ~=!t:S.on I"IIlC v 

Localioo D1arfestlYJ, SC SLrface EJevatioo 9.8 feet msI 

Slaried al /330 /Xl 4-5-95 lOC Elevatioo 12.27 feet msI 
Compleled al 1445/Xl 4-5-95 Deplh 10 GrO<lldWaler: 7.53 feet TOC Measu'ed: 6-2/--95 

[)iing Method: 4.25" 10 (7.5"00) HSA ;,Ith spit spoon GrOllldWaier Elevatioo 4.74 feet msI 
[)Iling COIrCanv: Af<Y>Ce Enworvnentci lolal Wei Depth: 12.1 feet bgs 

Geologisl: Peter Bayley Wei Screen: 2.1 to 12.1 feet bgs 

WaLDIAGRAM 

GEOLOGIC CESCRIPTION 

rr ~~~r---------------------------~IB 
// SP 

Surface conditions: soil and grass 

Sand: brown to dark gray. very fine to fine with 
some medium, trace of silt. soft, wet at 3.5'. / :-a1 
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~ ••••• , •• '..... Sand: gray with orange FeOx banding in upper 
. :.;. SP 3", very fine to fine with trace medium, trace silt, 
:: __ :,:', __ :', soft, wei; more brown in upper 5". 
~~--~-------------------------------~U 

o 

3 75 o 

r ~~~r---------------------------~~ 
'/\ SP Sand: brown to dark brown. very fine to fine. 

Irace sill. 50ft. wei. some granule 10 pebbly (r3.9 
layer at 13.2-13.4'. 

15-- ~ 4 37 0 

20 I 
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APPENDIX F 

DOMENICO 10 YEAR AND 20 YEAR SIMULATION SPREADSHEETS 

AND RAOUL T'S LAW 



SITE 29, BUILDING NH46 

Z(INIE C, CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION EQUATION FOR GROUNDWATER TRANSPORT 

Predicted 1 O~year Migration of Constituents in Groundwater 

Parameter Descriptions: 

POE .. Point of Exposure 

SSTL .. Slta-Speclflc Target lavel 

SSTLeol,MCl: .. Hydrocarbon Concentration In Pklm8 Sourca Aria protactlva of RBSl. at F'OE 

SSTLcoM, .. Hydrocarbon Conclntratlon at Compliance Point protectlvtl of FlBSl. at POE 
XroE " " .. Dllltanca from Pluma Sourca to POlE laleng Centerlinel 

Xeo ..... - II. .. Dillance from POE to Compnene!, Point lalong Cantel'llne) 

Y = Source Width IParpendicular to Flow Dlrec'tlonl 
Z .. Source Oepth IParpendlcular to Flow DI,ac1:lon In Vertical Plane! 
ttl .. Saturated Hydraulic CondUCtivity 
,- Groundwltar Grldient 

6 .. PorOllty ... Saturetad Zona 

IDllutlon .. Attenuation without BloI::a!cel Da~ey 

Constituent X"" X"" 
, Z t 

h m no m .. , 
I 

K, 

m/sec 

J 

mlm 

Benzene 43. 131.066 1!5 2 3.115E+OB 1.43E-Cl15 0.0151515 

Toluene 127.15 38.7558 1!5 2 3.115E+08 1.43E-Cl15 0.05515 

Naphthalene 
,.. 

50.5974 15 2 3.15E+08 1.43E·C'5 0.01555 

",", 

mg/l 
mg/l 

""~ 
m 

m 

m 
ml .. c 
~m/~m 

cm'/cm' 

• Ps 

:m
3
/cm g/cm3 

0.47 1.45 

0.47 ,,4' 
0.47 '.U 

Prediclet. .. ' alion 10 

Plremater Descriptions: 

PI - SoN Bult Oanllt., 
foe .. Fraetlon Organic CIIrbe,n In son 

II ... longitudinal Oillperalvity ... /10 

~ .. Trllnsverse DllparsMtv .. 11.13 
liZ .. Vertical Disparshrlty .. IIxf20 

kae .. Organic Carbon Partition Coefficlant 

kg .. SoIl·Waw Sorption Coefficient 
V .. Pore Wlter Vaklclty 

At .. Conatltulnt Raterdlllol~ FactOI' 

VIRe ... Ma.lmum TranapOr1 Rata of DllIIIOlvad Conatlwant .. iK.lllleRd 
RBSl .. Rlak·Be .. d Scraen~lII Lavelln Watar Provlc:lad by SCDHEC (1.1t98J 

Q, Q, Q, foe koc ko 

m m m g-C/g-.olI cm
3

-HzO/g-C cm3 -HzO/g-soll 

13.11 4.37 0.111' 8.78E-Cl3 8' 0.154918 

3.88 1.29 D.1II e.78E'()3 '33 0.90174 

5.06 1.119 0.215 8.18E-03 10., 10,481S4 

Sowca; sOuth CII1'()j1n1l Department of Health lInd Envlronmemlll ControlISCOHEC! 199ii. R/$k-S.s«l Con'ectIW Action 1M htto/«Jm RllHses. Burellu of Unr:largr«nd StOl'age Tank Management. 

DOMENICO OllUTIONIATTENUATION MODEL WITHOUT BIOLOGICAL DECAY Constituent e"""", e, 
mg/l mH'L 

_!c~ G-~ x-L~lx-J z 1 
-2 I ~ax ~ t7Jl4Jayx t7Jl~ 

Cx 

CSa.KE 

•.•....••••...•• -.2 .• i 
Benzene 0.313 0.005 
Toluene 4.646 1.000 
Naphthalene 23.350 0.010 

V R, 

mf.ec 

1.89E.Q8 2.694 

1.119E-06 3.782 

1.89E.QII 33.215 

Units 

glem' 

g·C/g-soll 

m 

m 
cm'·HzO/g·C 

cm'-HzOlg-:,oIl 
m/ .. c 

mlnc 

mg/l 

CPOE/CSOURCE 

1.752E .. (lZ 

2.1152E-(1 

4.432E-04 

prepared J~tA<oq~QC~ ReviewedBIC ~~ 



SITE 29, BUILDING NH46 

ZONE C, CHARLESTON NAVAL COI\IIPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

DOMENICO'S DILUTION/ATTENUATION E()UATION FOR GROUNDWATER TR.I1INSPORT 

Predicted 20-year Migration o'f Constituents in Groundwater 

Predicted Migration 2() 

Parameter DescriptIons: UnIts Parameter Daseriptlons: Units 

POE = Point of Exposure 
SSTL .. Slta-5paclflc Targat level 

SSTlsaUlOCf .. Hydrocarbon Concentration In Plume Source Area protective of RBSls ~t POE 
SSTkaM ... Hydrocarbon Concentration at Co.npllance Point protective of RBSls lit POE 

x..of ~ II .. DI$tlnce from Plume Source to PC'E (ilong Centerline) 

XeOM ... x - Distance from POE to Compliance Point (along Centerline) 

Y .. Source Width (Perpendicular to Flow Dlral:tlon) 
Z .. Source Dllpth (Perpendicular to Flow Dlrec:tion In Vertical Plane) 
K ... Saturated Hydraulic Conductivity 
,- Groundwater Gradient 

e .. Porosity In Saturated Zone 

Dilution & AttenuatIon without Blolo Ical Deca~ 

Constituent X,,, X,,, Y Z t 

It m m m ,eo 

Benzene 472 143.867 " 2 6.31E+08 

Toluene 127.2 38.111 " 2 6.31E+08 

Naphthalene 2 •• 87.7835 " 2 6.31E+08 

I 
Ks 

m/see 

1.43E·05 

1.43E·05 

1.43E·05 

I 

mlm 

0.0555 

0.0555 

0.0555 

mg/l 
mg/l 

mg/l 

m 
m 

m 

m 
mlsee 
emlem 

cm'Jcm' 

• p, 

:m 3/em g/em3 

0.47 1.45 

0.47 1.45 

0.47 1.45 

P ... 5011 Bulk Danslty 
foe" Fraction Organic Carbon In 5011 
ax .. longltudlnalDlsparsMty .. x{10 
ay .. Transverse Dlsperslvllty .. a x/3 

(lz .. VertiCil Disperaivlty •• (lx/20 
koe .. Organic Caroon Partition Coefficient 

ko .. Soll·Werer Sorprlon Ct)efflcfal1t 
V .. Pora Water Velocity 
Rc .. Constltuant Retardatil)fl Factor 
VIRc .. Maximum Transport Reta of Dissolved Con.,ltuen, .. (1C"IIIIflRc) 

RBSl ... Rlsk·Based Scraanlng lave' In Watar Provldad by SCDHEC (1998) 

" " " f", k", k, 

m m m g·C/g-soil em3 
-HzO/g-C cm3.HzO/g-soll 

14.39 4.80 0.72 6.18E-03 ., 0.54918 

3.88 1.2lI 0.19 8.78E-03 133 0.90174 

8.78 2.93 0.44 6.78E·03 1543 10.48154 

Source: South C.rollna Department of Health and Environmental Control (SCOHEC-, ; 998. Rlsk-8.6ed Corrective Actlcm (Of' htroteum R"'6e" 8uteau of Underground Storage Tank Management. 

DOMENICO DllUTIONfATTENUATION MODEL WITHOUT BIOLOGICAL DECAY 

Cx 

CSaK:E 

1 
=2 eifC 

(X-~ _1 y ] _1 z ] 
- I vt X t5TJ l4J lXyX X t5TJ l;ra;x 

Constituent 

\ .... 

Benzene 

Toluene 
Naphthalene 

CSotJRCE e, 
moIL ms/L 

.•..... ............... 
0.313 0.005 
4.646 1.000 
23.346 0.010 

V R, 

m/sec 

1.69E·06 2.694 

1.89E-06 3.782 

1.69E·06 33.275 

g/cm3 

g·Cfll·soli 

m 

m 
cm 3.H:,O/g.C 

em' ·HzOlg·sol1 
m/!18C 

m/1l8c 

mWl 

CpOE/CsOURCE 

1.75:1E·02 

2.16:1E-01 

4.40()E·04 

ax R: 

prepared~. '±<s> '0 cOCl. \ )\ '~ Reviewed By -iLfJe ~ 



Raoul! 

SITE 29. BUILDING NH46 

ZONE C. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTOi~, SOUTH CAROLINA 

HYDROCARBON CONSTITUENT CONCENTRATIONS IN WATER BASED ON RAOULT'S LAW 

Parameter Descriptions: 

Cw = Aqueous Solubility of Organic Constituents Dissolved from Product 

~ = Concentration of the Constituent in the Fuel 011 

KFW = FuelIWater Partition Coefficient 
PF = Density of Fuel Oil 

MWF = Molecular Weight of Fuel Oil 

CSAT = Aqueous Solubility of the Pure Phase Constituent 

MWc = iVioiecuiar \-"w'eight of the Constituent 

I4w = (10'(mL/LI p,1I(MW,'CsAT/(1000*MW,1I 

Cw = C,/KFW 

Source: "Solubility. Sorption. and Transport of Hydrophobic Organic Chemicals in 
Complex Mixtures." EPA Environmental Research Brief. EPA/600IM·911009. Robert S. 
Kerr Environmental Research Laboratory, ADA. Oklahoma. 
Source: "CONCAWE 1996 Diesel Fuel/Kerosene" Conoco. Inc .• Houston Texas 

Key Assumptions: 

MWF : Molecular Weight of Kerosene. Source: "CONCAWE 1996 
Diesel Fuel/Kerosene" Conoco Inc .• Houston Texas. 

PF : Density of the Product. Source: Conoco Material Safety Data Sheet for 

Diesel fuell Kerosene 

Concentration of Chemical Constituents in Water Based on Molar Solubility 

Constituent MW, CoAT MWc P, I4w 
g/mol mg/L g/mol g/mL 

r / ... .....• ... ..... ........•.•.... ....... .... . .....•... / .. . ... .............. .... 

Benzene 170.00 1.750 78 0.88 230.72 
Toluene 170.00 535 92 0.88 890.16 
E.thylbsr;zl:!fI~ 170.00 152 106 0.88 3609.91 
Xylene 170.00 198 106 0.88 2771.24 
Napthalene 170.00 40 128.16 0.88 16585.41 

C, 
mg/L 

. .... 
72.16 

4.136.00 
378.40 

2.200.00 
387.200.00 

Units 

mg/L 
mg/L 

g/mL 
g/mol 

rnol/L 

g/mol 

mg/L 

170 g/mol 

0.88 g/mL 

Cw 
mg/L 

.............. 
0.31 
4.65 
0.10 
0.79 

23.35 

, 

Prepared B~ ..... D C'L. =--
1 

Reviewed By: --,,-A_~----=-:2_&1(I-+-IL-==-



APPENDIXG 

SITE-SPECIFIC RBSL CALCULATIONS 



Construction Worker Dermal RBSLs 

Kow MW Kp B levent C b t' "tevent DAevent 

crn/hr unitless hr/event hr hr/event 
Benzene 19952'52315 78.1 0.11551543 0.392637855 2.87E-01 6.32E-01 6.03E-01 6.90E-01 1 eq 3.3 
Toluene 537.0317964 92.1 0.259S61335 0.958068292 3.44E-01 1.1 :3E+OO 1.31E+00 1.33E+00 1 eq 3.2 
Ethylbenzene 1412.537545 106.2 0.569219802 2.256154884 4.13E-01 2.315E+OO 4.39E+00 1.70E+00 1 eq 3.2 
Xylene' 1584.893192 106.2 0.6381375123 2.531447415 4.13E-01 2.63E+OO 5.31 E+OO 1.72E+OO 1 eq 3.2 
Naphthalene 1995.262315 128.2 0.605452393 2.636638957 5.48E-01 2.73E+00 5.69E+00 2.29E+00 1 eq 3.2 

BIN AT EoV ED EF SA CSF derm Rlld derm Target RBSL RBSL 

k9 day events/day yrs days/yr cm2 (mg/kg-dayr' mil/kg-day Risk or HQ mg/L rng/L 
Benzene 713 25550 1 1 90 4500 2.99E-02 NA 1.00E-06 8.52E-01 
Toluene 70 365 1 1 90 4500 NA 1.60E-01 1.0 2.40E+01 

Ethylbenzene 70 365 1 1 90 4500 NA 9 .. 70E-02 1.0 6.05E+00 
Xylene' 70 365 1 1 90 4500 NA 1.84E+OO 1.0 1.02E+02 

""aphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+OO 
- --

, Kow and MW values for xylene, m-

Prepared ~:2') oD ~ =_ 
\ 

Reviewed By: l2fb:~ 



Construction Worker Incidental Ingestion RBSLs 

BIN AT IR ED EF Target CSF oral Rfd oral RBSL 
k!l day L/day yrs days/yr Risk or HQ mg/L 

Benzene 70 25550 0.0-1 1 90 1.00E-06 2.90E-02 6.85E+01 
Toluene 70 365 0.0-1 1 90 1.0 NA 2.00E-01 5677.778 
Ethylbenzene 70 365 0.0-1 1 90 1.0 NA 1.00E-01 2838.889 

Xylene 70 365 0.0-1 1 90 1.0 NA 2.00E+OO 56777.78 
Naphthalene 70 365 0.0-1 1 90 1.0 NA 4.00E-02 1135.556 

~ \)~ Prepared By: ~.p or "" ~ 
\ 

Reviewed By: ~Lilp~~ 



Construction Worker Inhalation RBSLs 

Chemical TR (carc) HI (nonc) BWadult 

Benzene 1.00E-06 NA 
Toluene NA 1 
Ethylbenzene NA 1 
Xylene. NA 1 
Naphthalene NA 1 

Prepared B~'l. 60-=-1:) \.:L.~ 
\ 

kg 

70 
70 
70 
70 
70 

AT Sfi (carc) RID (nonc), 

yr [mg/kg-dayr' [mg/kg-day]1 

70 2.90E-02 NA 
1 NA 1.10E-01 
1 NA 2.90E-01 
1 NA 2 
1 NA 3.71E-04 

IRair EF ED RBSLair H REISLwater 
m'/day day/yr yr mg/m' cm;J/cm3 

mg/L 

20 90 1 3.43E-02 2.26E-01 0.152 
20 90 1 1.56E+00 3.01 E-01 5.187 
20 90 1 4.12E+00 2.80E-01 14.701 
20 90 1 2.84E+01 2.78E-01 '102.118 
20 90 1 5.27E-03 2,00E-03 2.633 

Heviewed By: tLtJgfl4~ 



Minimum Construction Worker RBSLs 

Dermal Incidental Ingestion Inhalation Minimum 
RBSL RBSL RBSL RBSL 
mg/L mg/L mg/L mg/L 

Be,nzene 0.85 68.52 0.15 0.15 
Toluene 23.98 5677.78 5.19 5.19 
Etlhylbenzene 6.05 2838.89 14.70 6.05 
Xylene 102.33 56777.78 102.12 102.12 
Na phthalene 1.63 1135.56 2.63 1.63 

Prepared B~S-",,~\) ~ = 
'" 

Reviewed By ~7p ~ 



APPENDlXH 

SOIL LEACHABILITY MODEL 



529 Leachability.xls DATA ENTRY 10112199 3:53 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10# COUNTY Charleston 
FACILITY NAME Site 29, Building NH 46 

STREET ADDRESS Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 

EigulSl 
TPH 9150 maIko - - - - . .... ... 
Soil % SAND (Estimated) 97.8 % 
Soil % CLAY (Estimated) 1% 
Worst Case Benzene 0.6 mg/kg Cs 

Soil Analyses Toluene mg/kg Cs 
Ethylbenzene 3.5 mg/kg Cs 

Xylenes mg/kg Cs 

I Naphthalene 50.3 mgikg Cs 
MTBE mg/kg Cs 

Natural Organic Carbon Content 6780 mg/kg foc 

Average Annual Recharge 25 cm Hw 
Distance from highest Soil 
Impact to water table 50 cm L 

Bulk Density of Soil 1.45 g/cc Bd 1 
Wetting Front Suction 10 cm Hf 2 
Soil Hydraulic Conductivity 1.43E-03 cm/sec Kf 3 
Porosity 0.47 decimal % II> 4 

Residual Water Content 0.04 decimal % Wr 5 

List possible human exposure pathways from surface soil. 
Soil leaching to groundwater - utility trench 

Bold indicates site specific data 

A 

I IN-SITU SOIL RISK EVALUATION 



S29 Leachability .xls Benzene Calc 

SOIL LEACHABILITY MODEL FOR BENZENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995. Appendix B. Figure 1. 

(2) SCOHEC. RBCA For Petroleum Releases, June 1995. Appendix B. Table 2. 

C3} SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Input Parameters. 

14) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Table 1. 
(5) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Figure 2. 

(6) SCDHEC, RBCA For Petroleum Releases. June 1995. Appendix B. Figure 3. 

(7) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Figure 4. 

(8) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix S, Figure 5. 

coe Chemical of Concern 

Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening Level 

Cs Concentration of coe in soil 

OAF DilutionlAttenuation Factor (2) 

foc Organic Carbon Content in Soil (3) 

H' Henry's Law Constant (4) 

Hf Wetting front suction head (always negative) (5) 

Hw Average Annual Recharge (3) 

Kf Soil Hydraulic Conductivity (6) 

Koc SoillWater Partioning Coefficient (2) 

L Depth between soil sample with 

greatest COC concentration to groundwater. 

<I> Porosity 17) 

t1/2 Biodegradation "half life" (2) 

TPH Total Petroleum Hydrocarbons, EPA Method 3550 

Wr Residual Water Content (8) 

g/em3 

mg/L! 
mg/kg 

unitlessl 

mg/kg 

unitlessl 

em 

em 

cmls 

mllgl 

em 

unitless 

days' 

mg/kg 

volume fraction 

10/12/99 2:05 PM 

BENZENE 
1_45 

0_15 

0.6 

8 

6780 

0.23 

-10 
25_00 

1.43E-03 

81 

50 

0.47 

16 

9150 
0_04 



829 Leachability.xls Benzene Calc 10/12/99 2:05 PM 

CALCULATIONS: 
Equation Set i . Detefmim~ soil pore \-~'ate!' co"ce"tr~tiQn resulting from physical partioning few). 

Step 1 - Calculate the total organic carbon content (fcs) of the soil. 

fes = (foe +TPH/1.724)*1E-6 = 0.0121 decimal % 

Step 2 • Calculate the concentration of coe in soil pore water (Cw) directly in 

contact with the contaminate soil. 

----

Cw = Cs*((Wr .. 19/cc+ Bd)JUBd*Koc*fcs)+ Wr+ Ua-Wr)*H'))) = ___ 0,;,.5;,.7;,.4,;,2;;.. __ mg/l 

Equation Set II - Detennine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air fiiied porosity Ui iii decimal pen:;;mt. 

f=o-Wr 

Step 2 - Detennine the time for water to percolate through the vadose zone soil 
(from depth of worst case soil sample to the water table at site). 

t = If/Kf)*IL-IIHw-Hf)*(lnIlHw + l-HfI/IHw-Hflllll 

Step 3 - Determine the velocity of the water (Vwj in feet pEri yaar. 

Vw = 11I30.48cm/ftl/lt/31.500.000sec/yearl 

Equation Set 111 - Determine the organic retardation effect (Vel of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

0.43 decimal % ----

5,697 seconds 
-..;.;...,;...--

9,071 ft/year ----

Kd ::::: Koc*foc*1E-6 ==- 0.54918 ml/g -..;,;;;..=-
Step 2 - Calculate the retardation effect of natural soil organic matter on coe migration. 

Vc = Vw/ll + (l8d*Kdl/e)) = =~.;3;;,.3,;,6,;,7;.. __ ftly.ar 

Equation Set IV - Determine biodegradation rates and provide final COC concentration (et) at depth of concern. 

Step 1 - Calculate the time (Tel in days required for the coe to reach groundwater. 

Tc = 365 day/yr*U1I30.48cm/ftlNcl 0.18 days ----
Step 2 - Calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 10'lIog ICrsbll + IITc/2.31*IO_693/tl/2lll = 0.1512 mgn 

COC concentration in soil pore water fep) is greater than concentration necessary to protect groundwater fCw}, therefore the SSTL must 
be calculated. 



S29 Leachability .xls Benzene Calc 10/12/99 2:05 PM 

Equation Set V - Calculate the Site Specific Target level (SSTl) for the coe in soil. 

Csstl for BENZENE = Cp*DAF*(((Bd*Koc*fcs) + Wr+ (F*'H"'))/IWr* 19/cc+ Bd)) = 1.263531 mg/kg 

in soil 

PREPARED BY: ~~ 
Date 

CHECKED BY: 
Date 



529 Leachability.xls Benzene Summ 10112/99 3:53 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Heaith and Enviionmental Control (DHEC) 

Site Data 

SITE 10# 0 
FACILITY NAME Site 29, Building NH 46 

Instructions 

Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: BENZENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 16 days t 1/2 1 
Soil/water partitioning coefficient 81 ml/g Koc 1 
."".un ... 

Equation Step 

I 
Set 

Total Organic Carbon Content 0.0121 decimal % f cs I 1 
Leachate Concentration 0.574 mg/l Cw I 2 
Air Filled Porosity 0.43 decimal % f II 1 
Infiltration Rate Time 5,697 seconds t II 2 
Velocity of Water 9,071 ft/year Vw II 3 
SoillWater Distribution Coefficient 0.5492 ml/g Kd III 1 
Contaminant Percolation Rate 3,367 ft/year Vc III 2 
Time to Reach Groundwater 0.18 days Tc IV 1 
Concentration reaching Groundwater 0.1512 mg/l Cp IV 2 
Site Specific Target Level 1.2635 mg/kg C sstl V 

l.,;onCIUSlons 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 
YES NO 

Page 2 of 6 Pages 

IN-SITU SOIL RISK EVALUATION 



S29 Leachability.xls E-Benzene Calc 

SOIL LEACHABILITY MODEL FOR ETHYLBENZENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

Site: 

Location: 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBeA For Petroleum Releases. June 1995, Appendix B. Figure 1. 

(2) SCDHEC. RBeA For Petroleum R.I •• ses. Jun. 1995. Appendix B. Tobl. 2. 

(3, SCDHEC, RBeA For Petroleum Releases. June 1995. Appendix B. Input Parameters. 

(4) SCDHEC. RBCA For Petroleum Releases, June 1995. Appendix B. Table 1. 

(5) SCDHEC. RBeA For Petroleum Releases, June 1995, Appendix B. Figure 2. 

(6) SCDHEC, RBCA For Petroleum Releases, June 1995. Appendix B. Figure 3. 

(7) SCDHEC. RBCA For Petroleum Releases. June 1995, Appendix B. Figure 4. 

(8) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Figure 5. 

coe Chemical of Concern 

Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening Levei 

Cs Concentration of COC in soil 

OAF Dilution/Attenuation Factor (2) 

foe Organic Carbon Content in Soil (3) 

H' Henry's law Constant (4) 

Hf Wetting front suction head (always negative) (5) 

Hw Average Annual Recharge (3) 

Kf Soil Hydraulic Conductivity (6) 

Koc SoillWater Partioning Coefficient (2) 

l Depth between soil sample with 

greatest CDC concentration to groundwater. 

" Porosity (7) 

tl/2 Biodegradation "half life" (2) 

g/em3 

mg/L; 

mg/kg 

unitlessl 

mg/kg 

unitless' 

em 

em 

em/s 

ml/gl 

em 

unitless , 
daysl 

mg/kg TPH Total Petroleum Hydrocarbons. EPA Method 3550 

Wr Residual Water Content CSl volume fraction 

10/12/99 2:05 PM 

ETHYLBENZENE 

1.45 

6.05 

3.5 

8 

6780 

0.28 

-10 

25 

0.0014 

176 

50 

0.47 

10 

9150 

0.04 
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CALCULATIONS: 

Equation Set I • Determine soil pore water concentration resulting from physicai partioiiiiig (Cw). 

Step 1 - Calculate the total organic carbon content (fes) of the soil. 

les = Ifoe +TPH/1.724!*1E-6 

Step 2 - Calculate the concentration of CDC in soil pore water lew) directly in 

contact with the contaminate soil. 

Cw Cs*((Wr *1g/cc+ Bd)II(Bd*Koc*fcs)+Wr+ ((e-Wr}·H'))) 

Equation Set II - Determine the velocity of the soil pore water (vwi 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

10/12/99 2:05 PM 

0.0121 decimal % -----

__ 0_._06_2_5_5_5_6 __ mg/l 

" - Wr = 0.43 decimal % 
-.....;.;.~-

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

t = iIlKI! *iL-iHw-HIJI *UniHw + UL-HI!/iHw-HflJIJ 

Step 3 - Detennine the velocity of the water (Vw) in feet per year. 

5,697 seconds 
-........;;.;.;.;..........;-

Vw = iL/30_48cm/lt!/lt/31,500,000see/y •• ,! = 9,071 It/y.a, -------
Equation Set III - Detennine the organic retardation effect (Vc) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

Kd = Koc*foc*1E-6 = 1.19328 ml/g 
==~~-

Step 2 - Calculate the retardation effect of natural soil organic matter on cac migration. 

Ve = Vw*i1 +IIBd*Kd!/eJl = ___ .;.1_;,;9,;;3,;;8 ___ It/yea, 
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Equation Set IV - Determine biodegradation rates and provide final COC concentration (ef) at depth of concem. 

Step 1 - Calculate the time lTe) in days required for the COC to reach groundwater. 

Tc = 365 dayfyr·((Lf30.48cmfftINcl = ____ 0;,;.,;;3.;,1 ___ days 

Step 2 - Calculate estimated concentration of COC in the soil pore water ICp) necessary to protect groundwater. 

Cp = 10'(109 (Crsbll+((Tcf2.31·(0.693ftlf2111 = 6.1B mg· ------- " 
coe concentration in soil pore water (ep) is greater than Crsbl, therefore the SSTL must be calculated. 

Equation Set V - Calculate the Site Specific T erget Level (SSTL) for the COC in soil. 

Csstl for THYLBENZENE= Cp*DAF·(I(Bd*Koc*fcs)+ Wr+ (F*'H"')IIIWr*1g/cc+ Bd») = 

in soil 

PREPARED BY: 

Date 

CHECKED BY: 

Date 

107.695903 mg/kg 
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IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID# 0 
FACILITY NAME Site 29, Building NH 46 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: ETHYLBENZENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 10 days t 1/2 1 
Soil/water partitioning coefficient 176 ml/g Koc 1 

Results 
Equation Step 

Set 
Total Organic Carbon Content 0.0121 decimal % f cs I 1 
Leachate Concentration 6.26E-02 mg/l Cw I 2 
Air Filled Porosity 0.43 decimal % f II 1 
Infiltration Rate Time 5,697 seconds t II 2 
Velocity of Water 9,071 ftlyear Vw II 3 
SoilIWater Distribution Coefficient 1.1933 ml/g Kd III 1 
Contaminant Percolation Rate 1 ,938 ftlyear Vc III 2 
Time to Reach Groundwater o days T~ 1\1 1 , .... .. 
Concentration reaching Groundwater 6 mg/l Cp IV 2 
Site Specific Target Level 108 mg/kg C sst! V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 

IN-SITU SOIL RISK EVALUATION 
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SOIL LEACHABILITY MODEL FOR NAPHTHALENE 
RISK·BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

REFERENCES: 

INPUT: 

(1) SCDHEC, RaCA For Petroleum Releases, June 1995. Appendix B, Figure 1. 

(2) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix S, Table 2. 

(31 SCDHEC, RBCA For Petroleum Releases, June 1995. Appendix B. Input Parameters. 

(4) SCDHEC. RBCA For Petroleum Releases, June 1995. Appendix S, Table 1. 

(5) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B, Figure 2. 

(6; SCOHEe, ASCA For Petroleum Releases, JUiiii 1995. Appeiidb: 8. FigUiS 3. 

(7) SCDHEC. RBCA For Petroleum Releases, June 1995. Appendix B, Figure 4. 

(Bl SCDHEC. RaCA For Petroleum Releases. June 1995. Appendix B. Figure 5. 

coe Chemical of Concern 

Bd Soil Bulk Density (1) 

Crsb! Risk Besed Sereening Le'!e! 

Cs Concentration of COC in soil 

OAF Dilution/Attenuation Factor (2) 

foc Organic Carbon Content in Soil (3) 

H' Henry's Law Constant (41 

Hf Wetting front suction head (always negative) (51 

Hw Average Annual Recharge (31 

Kf Soil Hydraulic Conductivity (6) 

Koc SoillWater Partioning Coefficient (21 

L Depth between soil sample with 

greatest COC concentration to groundwater. 

" Porosity (7) 

11/2 Biodegradatioii "half lifo:;" (2) 

g/cm3 

maId - .. - -, 
mg!kg 

unitlessl 

mg/kg 

unitlessl 

em 

em 

cm!s 

mllgl 

em 

unitless 

..lAue. ...... , .. , 
mglkg TPH Total Petroleum Hydrocarbons, EPA Method 3550 

Wr Residual Water Content (81 volume fraction 

10/12/99 2:05 PM 

NAPHTHALENE 

1.45 

1.63 

50.3 

8 

67BO 

0.002 

·10 

25 

0.0014 

1543 

50 

0.47 

48 

9150 

0.04 
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CALCULATIONS: 

Equation Set I - Determine soil pore water concentration resulting from physicai panioning (ew;. 

Step 1 - Calculate the total organic carbon content (fes) of the soil. 

fcs ~ {foe +TPHI'.724)*'E-6 ~ 0.0'2' decimal % --.;.;;.;..-
Step 2 - Calculate the concentration of C~C in soil pore water (Cw) directly in 

contact with the contaminate soil. 

Cw Cs*((Wr ... 19/cc + Bd)/((Bd"'Koc"'fcs} + Wr+ Uu-Wr)·H'))) 

Equation Set II - Determine the velocity of the soil pore water IVwi 

Step 1 - Calculate the air filled porasky (1) in decimal percent. 

__ ..;0 ... .;,.";... __ mgn 

f = " - Wr = 0.43 decimal % --.;..;....-
Step 2 - Detennine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

t ~ {fIKf)*{L-{Hw-Hfll*Un{Hw+{lL-Hf)I{Hw-Hfllll ~ 5,697 seconds -....;..--
Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Vw ~ (LI30.48cmlft)l{tI3'.500.000seclyear) ___ 9_0_7_' ___ ftlyear 

Equation Set III - Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 - Calculate the soil/water distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koc*foc*1E-6 __ '_0_.4_6.;,.';.,54 .... _mllg 

Step 2 - Calculate the retardation effect of natural soil organic matter on cac migration. 

Vc = Vw*(1+(lBd*Kd)JeH = 273 ft/year 
--~-
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Equation Set IV - Determine biodegradation rates and provide final coe concentration lef) at depth of concern. 

Step 1 - Calculate the time (Tc) in days required for the COC to reach groundwater. 

Tc = 365 day/yr·((Ll30.48cm/ft)Nc) = 2.20 days ----
Step 2 - Calculate estimated concentration of C~C in the soil pore water ICp) necessary to protect groundwater. 

cp = 10'(log (Crsbl) + ((Tc/2.3)·{0.693/tl/2))) = ___ 1_.6_8 ___ mg/l 

CDC concentration In soil pore water (Cp) is greater than Crsbl, therefore the SST! must be calculated. 

Equation Set V - Calculate the Site Specific Target Level (SSTL) for the COC in soil. 

Csstl for IAPHTHALENE 

in soil 

PREPARED BY: 4// ~ 

CHECKED BY: !U [! &@ 

= Cp*DAFoJt(((Bd*Koc*fcs)+Wr+(FlI-'H"'HI(Wr*lg/cc+ Bd)) = 

Date 

Date 

244.681950 mg/kg 
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IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA -
Department of Health and Environmentai Controi (DHEC) 

Site Data 

SITE 10# 0 
FACILITY NAME Site 29, Building NH 46 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
list Constituent: NAPHTHALENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 48 days t 1/2 1 
Soil/water partitioning coefficient 1543 ml/g Koc 1 

Results 

Equation Step 
Set 

Total Organic Carbon Content 0.0121 decimal % f cs I 1 
Leachate Concentration 0.108 mg/I Cw I 2 
Air Filled Porosity 0.43 decimal % f II 1 
Infiltration Rate Time 5,697 seconds t II 2 
Velocity of Water 9,071 ft/year Vw II 3 
SoillWater Distribution Coefficient 10.46 mllg Kd III 1 
Contaminant Percolation Rate 273 ft/year Vc 11\ 2 
Time to Reach Groundwater 2 days Tc IV 1 
Concentration reaching Groundwater 1.68 mgll Cp IV 2 
Site Specific Target Level 245 mg/kg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 
• 

. 

IN-SITU SOIL RISK EVALUATION 


	Rapid Assessment Report, Site 29, Building NH 46, Zone C, Charleston Naval Complex SC - Rev. 1 (Jan 2000)  
	Certification Page
	Table of Contents
	Executive Summary
	INTRODUCTION
	ASSESSMENT INFORMATION
	TIER 1 AND 2 EVALUATION
	REFERENCES
	UNDERGROUND STORAGE TANK ASSESSMENT REPORT - UST NH46-5
	GEOLOGIC BORING LOGS
	�FIELD SAMPLING DATA SHEETS
	SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA
	BORING LOG OF MONITORING WELL USED IN AQUIFER CHARACTERIZATION EVALUATION
	DOMENICO 10 YEAR AND 20 YEAR SIMULATION SPREADSHEETS AND RAOULT'S LAW
	SITE-SPECIFIC RBSL CALCULATIONS
	SOIL LEACHABILITY MODEL


